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J PREFACE 

Wc live in an exciting, rapidly changing, and challenging^orld a world highly dependent u^on suence and technology. Our 
world is changing so rapidly that we sometimes fail to recognize that much of what we today takcfor granted as common, 
everyday occurrences existed only in the imaginations of people just ^ few short years ago. Advances in science and technology 
have brought many dreapis to fruition. Long before toda^ s schooj^children become senioi citizens, much of today s ".science 
fiction** will, in fact, become reality. Re«.all just a few accomplishfhents which not long ago were viewed as idle dreams. 

• New. biomedical advances have made it possible to replace defective hearts, kidneys and other organs. 

f The first' air flight at Kitty Hawk lasled only a few seconds. Now, a little over half a century later .space ships travel 
thousands of miles an hour to explore distant planets. ^ ^ 

• Nuclear technology - of interest a few ^hortj ears ago bee ause of its desirui tive potential— could pro vi^e humankind with 

almost limitless supplies of energy for* peace- time needs. ' ' * 

* • * * 

. • Computer technology has made it possible tt> solve in seconds prublerhs which only a decade ago would require many 
human ^Jetimes. 

* * Science and technology have brought us'to the brink oft ont rolling w eather, earthquake:^ and other natural phenomena. 
Moreover, the changes which we have been ex^riencing and to which we have become accustomed are occurring at an 
increasingly rapid ratd Changes, most futurists forecast, will continue and, in fact, even accelerate as we move into the 2ist 
Century andbeyond But, as Barry Commoner has stated, *There is nosuch^thingasa free lunch. "These great advances will not 
be achieved without a high price. Wc are now beginning lo experience the adverse effects of our great achievements. 

' 1 • The world's natural resources are being rapidly depleted, ' ' ^ 

• Our planet s water and air are no longer pure and clean, - " ^ 

• Thousands' of plant and animal species are threatened with extinction, , ^ 

• Nearly half the world's population suffers from malnutrition. 

While science and technology have given us tremendous power, we are alsoconfronted with an awesome responsibility, to use 
the power and ability w isely, to make equitable decision tradeoffs, and to make valid and just choices when there'is no absolute 
"^right** alternative. AVhether^we have used our ne.w powers wisely is highly questionable. 

^ Today's youth will soon becpme society's decision makers. Will they be capable of improving upon the decision-making of 
the pa'sf^AVlJI they possess the skills and abilities tOj/nake effective, equitable, long-range decisions to create a better world? 
To the student: ^* ' ' • 

This module has been prepared to help you the student and future decision maker function more effectively in a rapidly 
changing world Other modules in the Preparing for Tomorrow i Wor^d piogram focus on additional issues of current and 
future importance. ^ ' - ' ^ 

To the teacher: 

It is our l|elief that this module and indeed the entire Preparing for Tomorrow s HorlJ program- will help you the teacher 
prepare the future decision maker to deal effectively with issues and challenges at the interfaces of science/ technology/ society. 
It is^our belief that the contents and activities in this program will begin to prepare today *s youth to live hfc to the fullest, m 
bafance with Earth's resources and environmental limits, and to meet the challenges of tomorrow's world. ^ 

i 

Louis A. k)zzi, Ed* D. 



Cook College 

Rutgers-The State University of New Je|«ey 
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PART I: . . Mil$s to 'Go, But How?" — Section A 



Introduction 



W hen wc dibcu^b the subject of energy wc arc referring to usmg energy to help us do work. Whether the work is growing crops, 
building bndges, tunning machines or driving to work, some type of energy is involved. For example, in gelling bread to your 
table, energy is required to plow, plant and harvest the wheat, to produce fertilizers from oil, to ship the wheat to the mill, to grind 
the wheat inuS flour, to bake the bread and to package the bread, to advertise, and todclivctit to the grocery storc'Energy is used 
m various forms such as'sunlight (plants converting the sun*s energy to food), oil, gasoline, and electricity, as well as human 
activity. Someone has calculated that the amount of energy used In the Unitcji States is equal to each American having 300 
personal, servants. • ^ * • , 

The giowth of the L'niied States has depended upon a large supply of cheap energy. In the early days the great forests 
provided energy to heat homes and for (he blacksmiths to make tools. Later, coal became the major source of cner^ and large 
industnes entered the American bccne. Coal also changed our means of travel. Trains and steamships made possible more rapid 
delivery of products and ina sense brought thecountry closeUpgcther. Oned)d not have to locate an industry close to the source 
oi Tcw materials, it could easily be shipped from a distant location. Pctroleuifi brought an even ^jr/rater change. Oil was abundant 
and cheap and could be used for heat, generation of electricity, powering labor saving machines and for transportation (railroad, 
ships, trucks, automobiles). 

With plentiful fossil fue:s(coal, oil, gas) the U.S. progresj»ed rapidly as*an Industrial nation. Human crjergy was replaced by 
machines which were able to produce products efficiently and at lower costs. Jobs that required hundreds of people could now be 
done by machines. New products were produced that required les,s human energy but more oil and other fossil fuels. Plastics 
replaced wood, nylon and other. syi?thetic materials replaced cottSn, wool and silk, and detergents replaced soap. 

TheJ^. has thus become a nation dependent upon great ainounts of inexpensive energy, primarily energy in the form of 
fossil-fticls. We today, however, are hearing of an energy crisis. Wherever we turn we hear and read about the need to save energy. 
W hat IS an energy crisis, and what does il mean? What are we trying to save? Why should we be concerned about saving energy^ 
These questions and othc'rs will be considered as we proceed through the following activities and readings. 



Student Activity 1: a 125- Year Picture of Energy Changes* 



TABLE 1. 



U.S. Energy Consumpuon Pallcfns. 1850-1979 (percent) 
Year Coal Pclroleunr 



Natural Gas 



Hydropower 



Nuclear 



Fi|el Wood 




I960 ^ 22.8 45.0 28.5 " 3.7 

I9?0 , 19 2* 43.9 • • 32.7 3.9 ♦ .3 

1971 18.2 44.2 ^ 32.9 ' 4.1 .6 

1972 17.3 45.8 - * 32 0 4,1 .8 

1973 ' 17.8 46 5 '30.5 4.0 L2 

1974 * 17.8 46.2 ' 30.4 4.0 1.9 

1975 18.8 46.0 * 28.4 4.4 ' , 2.4 

1976 " ' 18 4 47.2 . 27,3 4.1 2.8 

1977 18.4 48.6 26.0 * 3.3 3.5 
1978- 18.0 48.6 25.3 1 4.0 3.8 
1979 ' 17.0 45.8 " 28 J 3.9 3.7 



Source. HiMuricalSlJltisncsoiihct S.. Bureau of ihcCcnsui. t.S Burcauof Mi nci, Washington, D CJ974, and U S, Dcpt of En crg>." Monthly Energy 
Rcvicw.^'july 1979 ' 
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Use Ihc information on the previous page to construct agraph describing our changing energy bourcCMftihcM>/l25 years. 
(A graph worksheet will be distributed by your teacher) ' « 

Use the graph worksheet with the coordinates labelled. Time in years i* uic«,L'red along the X-dXis( horizontal) and percent 
of total use is measured along the Y-^xis (vertical). 

• Select a different color for each energy source and L^bcKhe key a^cordingly *Start with the data on coal. For each year^-find 
the corresponding percent unit on the graph and place a bmall cii ..t at ihat point. Do this for each year and connec: the points. Do 
the same for each of the other energy spurccs. Use your completed graph to answer the questions below. 
I. What was the main source of fuel in l«-W ; in 1950?____ 

2 What were some ojjier sources of energy in 1850 that are nouhown on the graph? (What were the energy sources for light, » 
transportation, etc.?) 

3 What do you t|]ink are some of the reasons that the use .of wood dropped rapidly in the late 1800s? 

4. What ddvyou think was the major use of coal in 1900? I^6w do we use coal today? 

5. What energy source seems to be of increasing importance ^oda/? 



Student Activity 2: How Do Wc Use our Energy Today? 
Graph 1: U.S. Gross Energy End Uses, 1973 



TOTAL GROSS ENERGY USE' 74 7 Quadrillion Blu 

Cooling. Electrolytic 
Refrigeration |^ 10 Processes, & Other 



Air Conditioning 
Rawllalenals ^ 
*Waler Healing 

Lighting ^ 



Electric Drive 




^ Transportation ^ 



Space Heating 



Industrial Steam 



Source: US Energy Prospects: An Engineerin g Viewpoint, 
^ National Academy of Engineering, 1974. page 26. 

Study the ''pic** chart which describes U.S. major energy uses in 1973. 

1. What percent of the total energy use goes into various types of heating? ^ * 

2. List some'manufacturcd*products^that you use which require a heating process. 

3. Why do you suppose that ortS-fdlirth the energy used in the U.S. goes into transportation? , " 

4 If such a chart were made for energy uses in 1 850, what do you suppose would be the major categories of different uses? What 
categories would not appear? * * * ♦ ^ 

5. For the following uses, what arc the fuel sources: a) transportation? b) space heating? c) lighting 



Student Activity 3: World Energy Uses 

A. Graph 2: World Energy Consumption by Source, 1960-75 * . * 

J Examine Graph 2 and complclc the followmg table, (use the handout which your (cachcr will distribute ^ 
. DO NOT WRITE IN BOOK) 



Changes In Wcirld Fuel Sources 
(percent) 



World 

^ 1960 1975 Change 


United States 

U.S. Compared 
1975 to the World 


Coal 47<'r 




■ I 




less . 


Pctrolcuft) 










Natural Gas 










Hydro power 










Nuclear 











• From Graph 2 fmd out how much of the total world fuel issupplied b> each of the five major fuel sources in I960and 1975 
To fmd tnc percentage number^ simply read off those numbers for each fuel s6urcc that appear above the years 1 960 and 1975 
Enter the percentage numb^jn the appropriate space in the table. , , 

• li nder the "change** column use an arrow to show how the fuel source has changed. ( t ) if there is an increase and (I) if there 
IS a decrease. (Not^f: Smce we aic comparmg the percentage of each to the total, we find thai coaPs share of the total fuel 
consumed has decreased. However, the actual amount of coal cpnsumed has increased. It simply has not increased as fast as 
other fuel sources.)' 

• To complete the column "U.S. 1975" use the data from Table I on page 1. 

• Compare the extent the U.S. ust^ each fuel to that of the rest of the world. Is the fuel used to a "greater" or **lcsser" extent in 
the U.S.? Indicate this under the column "U.S. Compared to the World." 

• \V hat fuel is the world usmg more of today than in I96ff.^ What fuel is the U.S. using more of? Give some reasons for this. 



B. Graph 3: World Energy Consumption by Region, 1960-75 

• Compiire the energy usagc^ 1960 md 1975. What regions have used a larger share of the total amount of energy** 

• Whai regions havedecreased theij energ>jLonsumptiun in terms of total world consumption** Docs this mean they are using less 



energy? 



• Approximately how much has energy consumption uicreascd in the 15 years since I960? 

• If energy consumption continues to increase at the same rate for the world, how many quadrillion BTUs will be consumed in 
\99Vl{A BTU— British Thermal Unit— is a heat measurement. It is the amount of heat required to raise the temperature of I 
pound of water 1*^ Fahrenheit at a given pressure and temperature.) 

* • Why "do you s.uppose that Japan has doubled its energy consumption* since I960? 

• The world's population is about 4 billion (4,00b»000»000) and the U. 5. has a population of 220,000,000 The U S population is 
therefore aboui 7% of the total world population. If the rest oi the w orld uses as much energy as the U S , calculate how many 
BTUs the tvorld would have consumed in 1^75 (use the figure 75 quadrillion BTUs for 1975, U.S. Consumption) 

• Why do you suppose that the U.S. s share of the total energy used in the world is so large? 

• If the United States uses less energy what changes will have to take place? 

O 3 



Graph 2 

Worid Energy Consumption by Source, 1960-75 




Nuclear 

Hydropower & 
Geqjj^eraial 



Natural Gas' 



Petroleum 



Coal 



. 1965 M970 . 1975 

Source Historical Data United Nations. 1974; Projections: JUrS. D apt of the Interior 




Rest of World 



Centrally Planned 
Economies 



Japan 



Western Europe 



United States 



1960 



1965 



1970 



Source: Historlca^Data: United Nations. 1974; Projections: U.S. Dept. of the Interior 
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PART I: . .Mfles to Go, But How?''-Section B 

> Student Activity 4: Dilemma Discussioas 

Dilemmii 1: Who Has Oil to Sell? 

I he leader o! Iduas. one of the five major oil produung countries. recentl> became concerned over th(f wide differences in living 
standards between the highl> induslndi»/ed nations and the underdeveloped nations. He saw that millions of people barely get 
enough to cat. live in shacks hardl> suitable for humans and die from lack of medicine and adequate health care On the other 
hand, people in the industrial countries are able to speed about in fast cars, eat fanc> foods from all over the world anc ^joy 
homes equipped with heat, air conditioning, running water and TV sets. Much of the good life they enjoy comes from the use of 
oil to generate electricity, to run mathincr> and cars, to manufacture plastics and synthetic fabrics, and to produce heat He felt 
that this gap between the nth and poor nations could be changed if the underdeveloped nations could industrialize and produce 
*goods thenlselves as well as sell to others. 

. Iduas' leader met with the representatives from the other four countries and conXinced them to discuss the problem. They 
agreed that condinons m the underdeveloped countries would improve drasticall) if the> could buy 6il more cheaply A decision 
was made to mcrea^e the price of the oil the> sell to the industrial nations as well as sell them less oil. Tlie oil prodticers would then 
^ sell the remaining oil to the underdeveloped countries at a lower price. In this wa> the poor countries will have a better chance of 
catching up. However, to do this, the> will break the agreements the> have made with the nations who now buy oil from them. 
Should the oil producing countries take this action?' 





1 



Drilling for Offshore Oil 



Questions for Discussion (Dilemma 1) 

• Does a country have a right tcj sell oil to whomever it pleases at whatever price it decides? Why or why not'' 

• Is It fair to charge some custonjers high prices and some customers low prices? Suppose your groccrdecides to sell food to the 
rich at one price and the poor aL another price; do you think that is fair? Why or whv not? 

• since the oil companies kom ihe industrial nations provided the technical knowledge and equipment for the discovery "and 
drilling 01 the oil, shouldn t the oil producing couptnes now have Nome responsibility towards the cotintries that helped them*> 
\^h V or whv not? 

rt a country has an important resource, should it share it equally.vvith other countries that need^it? Why or Why not'' 

• If a country is willing to pay high prices for oil, should i! be allowed to buy all it needs? Why or why not*> 

• People in- rich industrial natfons tend to waste a great deal of oil such as driving around unitecessarily; using plastic disppsable 
containers ( made from oil), keeping ihCir homes very warm etc. Should they Be allowed to continue to do so jiist because they can 
afford to live this way? Why or why not? . ' , ^ 

• Since oil IS a resqurce that can^ be replaced does one country have the right.to use more of'it than another country^ Why or vy^y 
not? ' ^ • ^ . ^ . ^ . 

- Reducipg pil supphc-s to industrial nations may force them to use/uel sources that afc more potentially harmful to human health 
sucn.as nuck^r li^el or coal. Should the oil producers think of the health consequences when jhcy decide to take such Jiction'> Why 
\0 



or vhy not? 
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Petrdeuin and Transportation 

Dilemma 2: One Good (or Bad) Turn Deserves Another 




The Gasoline Crisis 



ERIC 



The oil producing countries decided to (ake the action of limiting the Mies of oil to the industrial countriesand chargmg higher 
prices The industrial countries including the United States were outraged and indignant. They felt t{iat they had done much to 
help the oil producing countries b> helping them build roads, sdiook electrical power plants, telephone systems and even their air 
force and army in excliange for the oil, and now they are being treated so ungratefully. 

The industrial nations realized that this action would create an economic disaster. Higher priced od would mean higher prices 
on everything traosportation. heating, plastfcs, medicipc. food, et(;. Food production would be greatly affected because oil is 
needed to run farm machinery, produce fertilizer and harvest, process and transport the food. Millions of workers would be out of 
work 1 he affected nations tried unsuccessfull> to get the oil producers to change their minds. They felt that the only solution 
would be toiisc military force to'make them reverse the decision. 
^. ShouW! the United States go along with the other nafibns in using this tactic? Why or why not? 

Questions for Discussion (Dilemma 2) 

• If the well-being of the country^ people were threatened, doesn't the government havetlie responsibility to use whatever method 
necessary to make sure that its people^ will not lose jobs or go hungry? Why or why not? 

• What responsibilities should a seller have to its long-time.customer? Why? 

• Does a buyer ever have the right to demand that a seller sell his/her product? Why or why not? 

• Shouldn't the industrmi nations appreciate the good intentions of the oil producers and consider making some sacnfices so that the 
underdeveloped countrics-can benefit from low priced oil? Why or why not? 

• !f a country depends on an important resource for its very existence, should the country with t hat resource feel some responsibility? 
Why or why not? 

• If war results and many peopl. are killed, who should be SfiG^ed? The countries with the oil? The countnes needing the oil? Why? 

• Oil is a very important source of heat, without heat in the winter many people living in colder areas would die. Should the oil 
producing countries be blamed for the deaths? Wt^ or why not? 

• Should a country become so dependent on a resource of another country that it has to go to war in order to get it? Why? 

• What responsibility docs the U.S. have to its friends, the nations who want to use military threat? Why? 

• Without the military strength of all the countries combined the threat would not be cfTective. Should the U.S. go along with the 
other countries? Why or why not? >• 

6 • • * 
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Dilemma 3: -Do Unto Others.,." ^ ' . ' * 

I he dLtion ukcn b> the major oil producing countries has caused great changes in the United States Gasoline, a primar>' 
product oloil, has become ver> scarce. The President has ordered all Unnecessar> travel halted, each family is novv limited .to 20 
gallons a month which is about one full tank of gasoline for the entire month. 

Lvcrvone has had to make drastic sacrifices. F^ersons Uvmg in the suburbs have becnxnbsi severely affected, il is nearly 
impussibie to drive to vvijrk. drive to shopping centers or take part in an> activities farther ^way than a few hiiles. Many shops, 
restaurants, theatres ^iftd sports places have been forced to close because people simply caJinot get to them 

At the Fern household m Wooded Lake there is a sudden crisis. J»nn>, the youngest of the six children, hiis fallen off the 
backward swing and injured her arm. Her mother thinks that it has been broken and that the) should take her to the doctor in 
.South \alle> 30 miles av\a>. But the> have nogasolin^i^heir monthl) ration has been used up fcra holiday trip to visit relatives^ 

T heir only neighbors are old Mr. Spanc and his w ife \M.th whom tltfe> arc not on speaking terns. This is because the Spancs 
constantly object uyhe noisy activities of tlie children. Despite t-his feud, Mrs. Fern goes to ;he Spanes*and asks them to drive 
Jcnn> to the docti?^lr.>Spane refuses, stating that the> need all their gasoline for their weekl> visits to the doctor and an> possible 
emergehcy.since they are both in poor health. 

1 hat evening Jcpnysarm, becomes grcatlv swollen and sjiedoesn t stop crying because of the pain. Mrs. Fern wants to get her 
To the doctor and feels that the only thmg she can do is ti^^tcal gasoline from the Spanc s car. She will be takinga great risk because 
gasohnc scarcity has made theft of gasoline a serious, major crime. Should she steal the gasoline? Why or why not? 

Questions for Discussion (Dilemma 3) * « 

• Is It ever right to steaT? Why or why not? 

• Should a mother be obligated to do whatever she can to help her children? Why or«why not? 

• Should Mrs. Fern also think of her other children? W hy? What if she were caught and sent to jail? Who woOld take care of them'' 

• The Ferns knew that takinj^^ie tnp would mean no gasoline for emergencies. They took tb€ chance, shouldn't they accept the 
consequences? Why or why not? 

• What il stealing the gasohne prevented Mrs. Spane from' getting to the doctor for aaimportant treatment, and she had died asa 
result. Should Mrs. Ftyn be heldVesponsible for her death? Why or why not? 

• If you were Mr. Spanc, should you give them the gasoline? Why or why not? . 

• Suppose Mr. Spanc catches Mrs. Fern stealing should he report her to the police? Why or why not? 

• NMiat tt Mrs. Ferngots caught and is brought before thcjudge, should the judge give her the same penalty that he gives anyone e^ 
caught stealing gasoline? Why or why not? < 

• What if the neighbors were good fnends, should that make any difference in Mrs. Fern's decision? wAy or why pot 

• How should neighbors act towards one Mother? Why? 

• If voii were Jenny, would you try to stop your mother from stealing*: Nyhy or why not? 

• « 




"No Gas"— A Continuing Problem 
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Dilf mma 4: Ted's Dllemnu ^ 

Ted Bates finally has managed.to **save up*' enough gasd? 
line to takcJulic Dcan» his girlfriend^ to the football game and 
dance in Kingston next weekend. This was the big event they 
had long planned. He obtained the gasoline by doing errands 
for his'parcnts that^would otherwise require the use of the 
family car. Ihcs^ errands included cartinjg groceries frpm the 
stcre 5 miles away; hiking 20 miles to deliver books for his« 
father; parrying his baby sister to the doctor for checkups. 
^ As he leaves his house to tell Julie the good. news, Mrs. 
James, who lives neixt door, calls him. Mrs. James is among 
his favorite persons, having been like a grandmother to him' 
since his early childhood. She continues to be her cheerful self \ 
despite her cancer illness which requires radiation treatment 
weekly. 'Mrs. James explains her reason for the. call. Her 
appointment for the treatment is td^ay, but she feels too weak 
to take the bus and there is no other way for her to get there. 
She wants Ted to give Ikcv a ride knowing that he has extra 
gasoline. Moreover, she offers to pay him well for his efforts. 
In fact, the payment^ she offers is equal to what he earns 
working two days at the cleaners. 

However, if betakes Mrs. James to hcrappoinfmcnt hawill 
not be able to drive up to Kingston next weekend.^Should he 
agree to give Mrs. James the ride? Why or why not? ' 

Questions for Discussion (Dilemma 4) v * ' , ' 

• What should Ted take into consideration before making his decision? Why? 

• Is it fair of Mrs. James to make this request? Why or why not? What would you do if you were Mrs. James? 

• If they cannot attcpd the game and dance, should Julie blame Ted? Why? Should she bla me Mrs. Jamt;S?~ 

• Since Ted worked so hard to save up enough gasoline, shouldn't he benefit from his efforts? Why or why not? 

• If Mrs James becomes seriously ill because she couIdn^t get to her treatment, should Ted be blamed^ Why or why not? 

• Should the amount of money Mrs. James offers to pay make a difference in Ted s decision? Why or why not'> What if she offers 
twice as much? What if she cannot afford to pay Ted? 

• Should Ted discuss this with Julie before making his decision? Why or why not? What if Julie tells Ted that she will nev^r speak 
to him again if. they can^ go to the dance? Should that affect Ted^s decision? Why? . ' 

• Suppose Ted gives Mrs James a ride and uses up much of the gasoline. Should he tell Julie what actually happened or should bt 
tell her he was not able to save enough gasoline for the trip? Why or why no\? What explanation might be easier for Julie to accept? 

• WFial obligations does Ted have towards Mrs. James? Why? What if it were his grandmother oranother relative askingTe^this 
lavor/ bhould it make a difference in his decision? Why or why not? 

•^Suppose Ted had also promised to drive four other people to Kingston. What responsiblility does he have to keep Ins promise? 




/ 
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student Actijjty 5: A Topic for Debate: The Mayfair Project \ ^ 

The recreation complex N\as to be Mayfair's largest community building project. It n^ouW include an indoor-outdoor 
j>wimmmg pool, bowlmg alleyj>. ball fields, tennis courts^game rooms and social hall. The community felt that such a complex 
would be the anbwer tu the constant complaint of the toN^nsparents that the children had no where to^go and nothing to do. If the 
children had more recreational activities there would be fewer kids getting into trouble and less vandalism. 

The 5>udden fuel crisis caused the town officials to reconsider their plans. They fch that iii addition to the' high cost of 
tonbirutting 5Uch a facility, there v\d5 the problem uf fuel requirement tb keep the pool heated, the building warm, the rooms lit, the 
- grass mpwed and the electrical machinery operating. 

The offiuaU deculed that the money set aside for this complex could be better used to develop a mass transit sy.stcm f^r the 
tommuoity which had relied solely on pnvate automobiles. The mass transportation system Nvould consist of buses and jitneys 
(small 16-20 passenger buses) and serve to make it easier for the residents to do their shopping and othcr.errands. This mass transit 
would.be of special importance to the people who lived in outlying areas of the community and because of fuel scarcity had great 
diffiailty shopping ami getting lo work. It would also help revive some of the businesses that had depended on people being able to 
use their cars freely, such as the fast food dri vf -ins and movie houses. , * y *^ 

The proposed transit plan greatly upset m^y town citi/ens, especially those with children. A group of citizens joined together 
10 fignt ihe transit plan. They presented tbeu arguments at the town meeting but were unable to convince the town leaders to change 
iheir mmds. The supporters of the recreation complex werc^letermined to continue their battle against the transportation proposal 
From their point of view recreation should be the most important concern of the town. > ^ 
' What should the town officials do? * 

^ ' ' ' . 

Use the preceding situation as a topic for a class debate: Community Center vs. Mass Transit System 

" A. Debate Format I • ' . 

1. Select a team (4 to 6 member) to argue fpr the Community Center and one to argue for mass transportation. 

2. Determine how much time should be allotted to each debater. Also, after all arguments have been heard each team member 
should be given time tp present a counter argument or rebuttal. 

3. The other members of the class will serve as judges. Each judge' will construct a score sheet similar to the one below Tor 
scoring the debaters. Points will be given for each item. Use 5 points as the highest possible score for each item. 
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In scoring each item consider the foUowing: ** 
Style of Presentation • / . • * 

)ocs the person speak clearly and smoothly? ' , , - 
' Is^hc speaker poised? . ' ^ *• . 

; the speaker scemi to believe in what he/she is saying « * . - t 

ftRcspeakerfigct or make distracting movements? ' . * * 

^^S^kizationof/irgurnents^ ^ , 

l^^o(|s the speaker organize his/ her ideas well? Or dacs he/slie jump from one idpa to another randomly? 
.^Are the points made clear and easily und( stood? 

• Is the argument well thought out? 

Use of Information ■ ^ 

• Does the speaker seem to know what he/she is talking a^out? 

• Arc facts and other information ir^luded • * ♦ * * 

• Do the facts help to support the argument? ' , ' • ' 

Strengtti of Argument • ' • 

• How conVincing are the arguments? Do the arguments pefsuade'you to support the speakers position? 

• How important are the argument^ Docsahe s*pcaker agree about uhnecessary details? " ^ 

• Docs the speaker's point come across stfongly? , . ' 

Scoring ' . • 

• Record a score for each speaker under each df the items. Each speal^r will have four scores. 

• Add up the four scores and record tha amount under the **subtot^r column. The highest possible acore is 20 (i.e., 5^4) 

5 = excellent 2 = fair 
4 = very good I =:poor 
3 = good 

• Add up the subtotal column to obtain the total team score. 

• The team with the highest total (total score of all the judges) will be declared the winner. 

B Debate Format II ... 

• The class will form two teams— one for the Community center and one for Mass Transportation. 

• The teams sij^ould be seated facing one another ^ * 

• Arguments will be presented b> a team member from one'i>Ide then a team meinbcr from the other side. Aigumenls'arc presented 
afternately until all students have had an opportunity to speak. ^ ^ ' ^ 

• Each speaker will be allowed one minute. (A person should be selected to be time keeper) 

• This debate should be a spontaneous acti\it>. Teams j^hould nut prepare inadvance but ir> to develop the arguments as the debate 
progresses Each student will need to listen carefull> to the arguments that are presented and introduce his/ her own new idea. 

• In this type of debate the object is to try to think and organize ideas quickl>. It is almost like "brain-storming" where sorxieone 
presents an idea and that idea leads to another idea. Each debater um build his, her idea from the previous idea or present a totally 
different idea. • 

• After all arguments ha\c been presented the class will then discuss some of the main points that were brought out by each side. 
What were the best arguments presented by each team? . ' . ' 

C, Questions for the DebWr 

The following questions may be helpful for each team to consider in preparing arguments. 

• How does a community center or a mass transportation system benefit a town? . * , 

• What are jlhc advantages of each? * ^ . 

• If the cost^f energy doubles in five years, how might a community center or mass transportation system be affected? 

• What is mor^important to the town now? In five years? 

• Is recreation a necessity or a *'friir? Transportation? * . ^ 

• If a town has only so much money to spend, how is the money best spent? 

• How can the townspeople best help to conserve energy? 

" " ■ . , 18' . • .■■ 
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( PAjKT II: The Nuclear Power Controversy — Section A ' ^ ' 

St udcnt- Activity 1: The Beekertown Vote , . • 

Aj» ciii/enb of Beci^crtown >ou arc about to vote on a proposal that will have important effects on >ou and >our neighbors. 
. ^The Metropolitan Electnc Compan> plans to build a nuclear-fueled power plant 20 nnilesfronn the center of town.^Your vote \vill 

help t^ecidc oif the fate of-the proposed plant. - * • 

Man> different and new chan^9J>vvilkomcabuui if this plant is approved. Therefore* consider the issues carefull> and discuss ; 

the question among yourselves before coming to a final decision. 

To give >ou 5umc ideai> on how other communities have wrestled with this question, read the following transcript of a tape 

recording of the tuw n meeting at Lakcv lew. Or, class members ma> take the different Rartsand act out the town meeting. At thii 

meeting people from all sections of the town have come to give t^eir opinions about the building of the nuclear plant. Examine 

each uf the opinions criticall) and ifse the worksheet #no help >ou reach >our owfi decision. The situation at Bcekcrtown is yearly 

identical to that at Lakevicw.^ , ' 




Nucliiir Power Plarit 



Reading •!: A Transcript from Lakcview Town Meeting— Proposal: 
The Construction of I.akeview Nuclear Power Plant 

"Mrs. Milturh Thcic is no question that the present power generating plants suppl>ing our area arc old and can't prodbce^ll^ 
the elcclriciiy lhai.uut town needs. Mo^t of >uu probabl> remember what happened during the hot spell last August. It was'' 
unbearable wiihuut air Conditioning. Wfien we all had uur air conditioners on full blast, the increased electricity load proved too 
muchlur ihc ^>\iem to handle^and we were "blacked out" for two.da>s. Having no lights wasnt too bad, but ^at was worse was 
that tte couldn't cutik'. There was ^o hot water for showers* and when the freezer defrosted* I had to^hrow out my frozen 
vegetables that had just bqen harvested from our garden, not to mention all of our meats. 

Mr Shoar. Yes, indced»du I remember that calamit>I With m> arthritis 1 couldnt get up to m> tenth floor apartment without 
the elevator and had tocampout in the lobb> of the building. Half of the people in the building wenJ down there! Even the people, 
whocould get up lu their apartment wercnl an> better off.Vith the water pumps out of service there was no wa> to get water 
upstairs unless you carried it yourself. Thosc-people upstairs couldn't even flush their toilets! 

Mr%^un, The electrical utilitici* have put inmofb safety devices to keep that from happening again. Byt we still have to put^ 
up with those annoying brownuuts when they cut back on power. And the brownouts always come at the most inconvenient 
limes- vthen Fm cuoking dinner* or m the middle of my favorite TV show, or when the kids are doing their homework at night. 
Have >uu noticed that ihcre are more and more brownouts in the last few months ever since they built that nevy section of houses 
and the new refrigerator assembly plant came into town? 
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<r ^^^o'^^' ^ think that the nuclear generating plant is going^to be a good thing for all of us. Electricity from the gas 
-generating plants has been getting more expensive ever> year. On m>*social security pension I canVafford much of anything else 
af^payip&the rent and electric bill I doni know what 1 can do ifit goes any higher. Last winter I turned my electric heater do wrv 
as low as I could stand.^But I have asthma and rheurnatism and have to keep the rooms warm. 

Electricity from a nuclear generator will be quj^e a bit cheaper. Our taxes also could be lowered because the New nuclear 
plant would be selling electricity to our neighbonng tqwrf Taxes from that will mean that the town wouldn't need to colleqt as 
* much tax money from our local people. 

^ Mr Jacobs: I think sometimes we should learn to give up a few of our modern age comfort^ and con venienccs.and perhaps 
try to cut back on the amount of electricity we use. There are some thi ngs money cant buy. Tm talkmg about Stevens Uke\vhere 
^ they plan to build the nuclear plant. The lake has the best trout fishing and swimming in all of Tatum County. Water will be 

needed to cool the nuclear generator, and the water going back intathe lake will be several degrees warmer. No one knows for sure 
what might happen to the lake by increasing its water temperature. Warmer waters can lead to increased growth of algae aiid 
bacteria and cause changes in the numbers and types offish that live there. ^ • • 

1 don^t want our natural recreational area changed and marred by that monstriSs concrete and steel generating structure, 
F4?r/f>r 1 agree with Mr Jacobs. !t*s vitally important to protect our natural lands from such drastic changes. Building-the 
plant doesnn end with just the plant alone. High voltage ti-ansmission lines will be needed to carry the electricity Roads will be 
widened to permit the heavy truck iraffic. Large parking lots wiil be needed for the plant employees'cars, and the entire area will 
have to be fenced off and heavily guarded to prevent intruders or possible saboteurs. 

Mr Hayes: As mayor of the town, my concern is to sec to it tliat the community has sufficient electricity to satisfy its needs 
and has enough for future needs. We all want our^own to grow and prospct and that v^or/t^appen if we don't have enough 
electricity A nuclear generator has less an effect on the*environment than an> other type of electricity generating plant now m 
general use You can see foryourself the smoke that comes out of our oil generating plant. With an oil shortage we might have to 
change to coal generators and that will even make the air worse. Let me give you some facts, a typical fossil fuel plant generating 
1000 megawatts of electricit> throw'sout into the air each day several hundred tons of particulate matter, sulfur dioxicj^itrogcn 
oxide and ash as well as carbon monoxide. To keep a coal generate? operating railroad cars will be runtiingday and run tobnng 
in the coal ore. -flt^ 

. ^ Cantor If our tow n allows a new generating plant to be built, that plant can't be smoIle> and dirty. The air around the 

town'is bad enough with our coal burning steel mill. I just read in a recent study that places vvith high air pollution have many^ 
more cases of lung disease and deaths as a result of the disease. Children and older people are more easily affected, and I don't want 
anything that might -risk the health of my children. 

A nuclear generating plant docsnt throw but dirt> smoke with carbon pionoxide and sulfur. Sulfur dioxide is what causw 
our cars and other metals to rust so quickl> around here. If it does thdt*to our metals, can you imagine w hat it does to our lungs? 

Mr Anders You have some very good arguments against coal generators, Mcs. Cantor. And I must admit I agree with you 
wholeheartedl) In terms of the visible effects on the land and air, nuclear fuel is b> far the cleanest. I am, howevei, abit concerned 
about the small amounts of radioactivity that do come from the nuclear plant. That amount is very little compared to the amount 
of radidact«^> every person is naturally exposed to. This is called background radiation and comes from radioactive elements 
that are part WlKc earth and from radiationfrom space. Background radiationamounts to about 80 to 200 milhrcms per person 
per year Radiation from nuclear plants is about 5 nn.illirems. Dental X'ra>s or X-rays to detect broken bones often amount to 50 
millirems for each examination. We know that radiation is one of the causes of cancer and defects in our genes. The amount of 
additional radiation from nuclear plants ma> bc\er> small, but I don't know how much that woiild increase our chances of 
gening those diseases And what if there were a plant accident then very large amounts of radiation could leak out* 

^^r Dalton, As the representative from the power compan>, let me assure you that radiation leakage has never been a* 
problem at any of Qur other plants. Our plant:, operate under the strictest of safety regulations. The level of radiation inside and 
outside the plants is constantI> being monitored. In fac^ the level of radiation in the water leaving the plant is less tfian 10% of the 
maximum allowed b> the governmentagcnc>. The plants are designed to guard against any possible accident that we can imagine^, 
Uo other type of industrial plant has sa many safety measures— we "over-engineer" our plants. * <. 

Mrs Spencer I come from the Cleaver K nitting Mill Cpmpany. Our compai^ has been looking for a new plant site and your 
community has been found to be the ideal spot for our new location. You have good roads and rails for transpokting; our materials 
and many available workers, and the area isan attractive place for living. The only problem is that there is not enough electric 
power to run the mill If >ou provide a good source of power, J can promise you that Lakevicw will be our next home. You vvill 
'benefit from more jobs and more income Tor your town. ' ^ 

SAMPLE 

Use the Handout distributed by your teacher. DO NOT WRITE IN BOOK. 

Worksheet ff\—/dentifying the mmt]^rguments presented at thelakeview Town Meeting , ' ' 

1 In a summary form list the arguments^^for^'and **agai nst" allowing thQ nuclear generating plant !o be built in the area. Eg., 
Yor— -need for electricity; "against**— change natural environment 

Er|c ^- \ ' 2Q\ ^ 



'2. According to your opinion, how important is that reason? Indicate the level of importance with a number from I to^4 in the 
"importance" column. 

4 — »most important 3 - much importance ^ 2 — some importance . 1 -7 no importance 
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Committee Discussion • ' '^ . ' 

• The cla5.s will divide\nto smUll groups (of 3-5) to discuss the opinions presented at the Lakcvicw Town Meeting At the 
beginning ofthe group meeting, each student will complete workslieet^l. . ' . 

• Dufmg the small group discussion discuss what you think are the best reasons for supporting or rejecting the proposed plant 
Discuss Whether the Qpinions given at the Ukqview Town Meeting are important considerations for your town, Beekertown 
•"Use worksheet #! which you have compfeted to help you identify the important opinions, From your other leadings and study 
activities you may find additionalj-easons for makinga 4ecision about a nuclear power station in your town Present these in the 

- discussion. . . • . ' 

* • Each group wiU try to come to an agreement on whether^or not to allow a nuclear power station to be built at Beekertown. and 
select the best reason for making such a decision. If no dgrebment can be reached, select the best reasons from each of the opposing 
sides. * * , ? 

• Choose one member from yolir group to present the group's decision at the Town Meeting. He/ she willgive a summary of your 
groups discussion and include the reasons why the decision was made. This summary should be no longer than 5 minutes in 
length. ' . , 

Class Discussion: Beekertown Town Meeting 

• The class will meet as an en tire group to simulate tl\e Beekertown Tow n Meeting, Each person in the class will represent a citizen 
in Beekertown. 

• A rhember trom each of the small group committees will present a summar> of the group's opinions This presentation should 
not be longej than five minutes. 

• After all the presentations have been made, you, as Beekertown residents, will have an opportunity to ask any additional 

* questions. * * ^ 

The Vote at Beekertown 

• Each Beekertown cituen will cast his, her vot ^"for" or"against"the proposed nuclear power plant bya secret ballot, Onedocs 
not have to vote according to the decision rtiaoe at the committee discussion. 

• A moderator will count the votes and announce the results. Would you have predicted this result after hearing the different 
committee speeches? 

• T he Lakeview townspeople voted in favor of the nuclear plant. Did Beekertown arrive at the same decision^ If not. why do you 
suppose the towm'voted differently? • *- 1 

' Questions for Class Discussion 

• What decision should be made so that the needs of the tov^nspcople arc best served? Why^ What needs should be more 
important than others? ^ , 

• If the town could not obtain sufficient electrical power, what group/ groups of users should be asked to reduce their electricity 
usage? Wh>^ • 

* • Should preser>'ing the land in its natural state ever interfere with the growth and progress of a community^ Why^ 

O . , ' ' * .13 
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Rciding 2: Ah Unexpected Dilemma for Lakeview 




Present' Day Lakeview: 

The Lake view nuclear power plant has been in operation for a number of years now. The local residents arc generally quite 
satisfied with this development. New industries have moved into the area, bringing with them new jobs and adding new taxes to 
the local government The landowners are particularly happy with the rise in their land valued; many, in fact, have recently sold 
large parcels of land for new housing developments to provide home&for the recent arrivals. At first some to wnspcoplcwcre quite 
fearful of the nuclear reactor but now they seemed to have become usqd to the idea and have accepted this as a fact of Mfc. " 

Scene I: Two Hundred Miles From Lakeview: ~ . ' > • ' 

Cpunty Highway 237 is clogged with cars as far as the eye can see. Traffic is barely mom&, if at all. The can ha4 buftiper 
stickers which read "Too Hot/orOur Roads" or "Radioactivity -Not for Our ^oads."and the chanting of-Keep the^ off our' 
roads carries over the hum of the auto engines^om Jones, newscaster for Station WRAC, is interviewitlg the mbtorists: 

Tom Jones. Newscaster Can you tell me w^t i§ taking place here? Why hfve so many^eoplo^me to stagb this traffic 
slowdown demonstration? ' . , f • 

Demqnstrator One- We have come to fight for the health and Wety of people who use this road or live dose to it We are 
going to put a stop to trucking radioactive waste materials.on our roads. 

Newscaster: Where is the radioactive waste coming from and where is it going? 

Demonstrator One:h's from the nuclear power plant up in Lakeview. You know that uranium, thefuel for a nuclear plant 
doesnt get all used up The unused fuel and leftover waste products from a nuclear reaction contains several new type; of 
radioactive elements. Including plutonium. This waste is among the most deadly substances known. It is being taken to be slbrcd 
in a safe pkice or to a reprocessing plant where usable uraniuni can be separated out and put into new fuel rods. 

Newscaster: Why are you so against transporting this waste? It has to be taken away. 

Demonstrator One: Well, radioactive materials just dont bc'long on the roads. There ar^ simply too many chances for 
accidents.- Do you know what might happen if one of those trucks had an accident and one of the containers.broke spillim? 
radioactive materials all over the area? Thesubstance released is like that from a nuclear bomb. Peoplb close to theaccidcnt will 
be exposed to high doses of radiation and will die from radiation sickness. People further away will Be exposed to lesseramounts 
but any increased exposure to radiation will increa.-^: the chance of getting cancer. Others will not become sick but radiation can 
cause genetic defects and when people have children, the children could suffer from serious defects. 

accidmtsr'""''^ makesyou think vhat an accidmt could happen? Arent the trticks well protected against the possibility of 

Demonstrator One- Sure youlran guard against accidents but you cant absolutely prevent accidents! It's likcAvearing seat 
belts to make it safer when riding in cars. You're reducing the chance of geiting seriously hurt. But, just because you have a sc'&t 
belt on docsnt mean that you wbuldn't run into another car or that another car wouldn't run into you. No one can prevent the 
truck driver from blacking out or suffering a heart attack,.So they have a back-up driver who could take ovcr-but what about 
other drivers on the road? How can yotf order back-up drivers for everyone on the road? 

■ ■ . • 22 ■ • 



DenumMrator Ti\o. There is aUo the po!»i)ibiIil> of people stealing the radioaclive material for making bombs Nuclear 
bombs arc not thai ddficult tu makconcw one gets hold of plutoniuhi which is part of the waste **spcnt"fucl. Terrorist groupscan 
edsil> hijack planes. I hc> tan, just as wcil , steal a shipment of waste materials or the enrichecjl fuel that ha^ been reprocessed at the 
reprocessing plant. It s not possible to guard every inch of the road. Even guarded areas can be broken through! ^ 

i\ei\ALa:,ter. It seemb to me that br in^^mg fuel rods in and taking out the"spent"fuel and Aher waste productsarc part of the 

process ot generating eletiriLal power ff on* nutlear reactors. TDon t > ou think that if people want electricity, they must accept some 

of these risks? * ^ , * * • 

> *» 

Demomtt^tor^T\^o. Not at all. We feel that the risk in this case isjubt to great. One tiny speck of plutonium getting into the 
lungs tan cause death. N\ hats mo.rc, t^le radioactivity of plutoniuin can be considered as lasting almost forever It takes over 
24,000 years fqr only half ofli to lose its Radioactivity. That*s a long time! * . ^ ' " 

(New^ifbster walks over to interviewpemomirator in anotheri:ar), 

Dtmomiraior Tfiree.^'i., ioo,do notice why we should suffer the possible consequence of a decision made by dnothcr\o>vn 
and the power company. We trad no 5ay in |he decision. Nobody a^ked JUs! Why should their decision be forced on us? ' 

AeuHiis/tfr. 1 can ^ec your pomt. But the electricity f»v^..i the plant aiso gocj to othcr.ro'mmunities. You prob^ibly use 
products made by companies that are also customers of that nuclear generator. - \' * 

Dtrmonsfrator Four, Passenger tn Second Car. We Dtill feel that nuclear power is not a safe ericrgy source, and right now we 
have to get the trucks off the road. Look at what the railroads have done. The Association of Amer}<jan Railroads has refused to 
transport radioactive waate On the grounds th^t a is too dangerous. If ^l^py ship tiie.waste, they demand that special trains and 
crews be used and that the trams operate at much lower speeds and on different tracks. So if thclPailrOads have recognized the 
v. ingers, there is even more reason for road users to do the same. Somp of those tr ucksTiavc t<^go mfjny^hundreds of miles to the 
disposal or reprocessing center. Roads don t only go through deserted preas but also through cities, across bridges, and into 
tunnels. There are people everywhere along the way. 

Newscaster, What docs your group suggest be done? The waste has to get to the storage center somehow. 
Dtrnomtrator Fne, Passenger in Second Car. First things first, and the first step is to order all trucks carrying radioactive 



materials off the roads. If they can't use t/ie roads, they will have to comfc up withanotfier solution 




Fue^^Rods 

Scene 1 1:. Office of The Nuclear Regulatory Commission: ' . ' 

I he action shifts to the^offices of the Nuclear Regulatory Commission. The newscaster is interviewing a spokesman for tKc 
' government reglflajory agency and a representative from the power company 
^ewscaster, \ou arc well aware of the demonstrahon on Highway 237 that has created the massive traffic tic up. 1 want you to tell 
the listeners what you think of the situation. 

Spokesman. Personally, 1 feel that the dcmonstratorsarc acting much toocmotionally. Just the word **radioacti\ity'*and they arc 
ready to shut everything down. ^ 

Shipment otradioactive waste is closely regulated and better safety mea&uresare continuaUy being developed The matcrialsare 
bhippcd in specially designed metal casks with layers of lead casing. They are constructed to shield people from radiation and to 
disperse the heat -generated by radioactive decay 

Ilie trucks carrying the tasks are specially *marked on top so that helicopters or planes can be used to watch their movement. 

MM 
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Newscaster: Wliat might happen if the casks were involved in an accident? 

Spokesman: Wc have considered such a possibility, so the design-of the cask takes into account what we consider to be the worst 
possiblesituation Thccaskscan be dropped from a height ofa three-story building onto concrete.That is hkea crash at 60 mph 
xAnl^^ be punctured from a fall of four feet onfo asteel spike six inches wide. If there were a fire, the casks can stand heat up to 
^ 1475 Ffor half an4iour If they happen tofall into water, they can slay submerged for at least eight hours. I would think thosearc 
very high standards. 

Newscaster: Have there been any accidents involving shipments of radioactive matenals? 

Company Representative: Yes, there have been a few minor accidents. But if you look at the statistics.'you will find our safety 
record very good In all.cases there was"*no significant escape of radioactivity, nor.was there any injury caused by radioactivity One 
driver died, but that was from^the crash and not from what was carried on the truck. 

Newscaster Nonetheless, even with all ihesafety regulations, do you ihihk that such dangerous matenals^should be permitted on 
public roads? There is always a possibility that a^danger was not cohsidered^n the.safeiy design.. 

Spokesman: Wc,arc not the only ones who ship dangerous materials. The highv^ays arc filled with tVucks carrying highly 
nammable fluids, deadly poisonous chemicals, explosives and unstable industrial chemicals. Millions of tons of these materials 
travel the roads yearly I think.those present more dangers to the public than the few shipments we make each year. Only the other 
day a chemical truck overturned and released a poisonous gas covering miles, and several people were killed. 
Newscaster: What is the Chance of an extra severe accident occurring*and radioactivity being released? 
Spokesman: Opr goveramenl calculations show tha^such an accident might occur once in 4,000 years. This-is based on fig Jrcs for 
the year 2.000 when 1.000 nuclear plants are in operation. So there docsn^ seem to be much lo worry about for now or in the 
future. - * 

Newscaster That figure is for a serious catastronhe. What are your estimates for lesser accidents? And how many shipments arc 
made eacji year? ^ 

Spokesman- According to our estimates for.every 20 years a plant is i,i operation, a loaded cask woufci be involved in a truck 
accident Accident estimates involv ing rail or barge shipments are much lower, about ono m every 1 70 years for each nuclear plant. 
/?f/)rfsm/a//vf- To answeryour question on the number of shipments we make, our plant at Lakeview makes60 truck shipments, 
10 rail shipments and 5 barge shipments We are cretainly not crowding the roads. A CQal power plant for example uses thousands 
of trainloads of coal each year. 

Newscaster Thank you, gentlemen, for your informative' comments. Hopefully, you have dispelled the fears of many pcople. 




MINING & MILLING 
OF URANIUM 

Of about nsjooo 
tons of ore mined* 
about 230 tons of 
uranium oxido^ls 
yielded 




CONVERSION 

Tho. oxide Is 
combfh'ed with 
fluorine & pro- 
duces^ uranium 
hexafluoride gas 



ENRICHMENT 
The gas yields 
both ennched 
uranium and 
depleted urartium 



THE NUCLEAR FUEL CYCLE 
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.FUEL 
ASSEMBLY 

After being converted 
^ back to a solid tho 
enriched uranium 
supplies power plant 
fuel 




WASTE STORAGE 
The waste fuel will 
remain radioactive 
for tens of thou- 
sands of years 



REPROCESSING 
Spend fuel will 
yield Isotopes 
for recycling 
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Part II: The Nuclear Power Controversy— Set'tion B 




fwniih 

Traffic Jams 



- An Increasingly Common Occurrence 



Dilemma 1: Governor Curtis* Dilemma 

The dtmonNiriiiion has Jompicicl) brought to a stand -stiii all movement of traffic on Highway 237, A health and safely 
ha/ard has been Ltcatcd. bicausc no \ chicle can get through o\cr the stretch of 15 mJcs. not even ambulances or firetruckb.Thc 
demonstrators hcu c stated that they v\ ill contmuc ^o bUx.k traffic until the go\er nmcnt outlaws trucks carry ing tadioacti'tC \\astc 
matcriai.v The governor rccogm/cs die ncai impossibilities of such demands because the **spenr fuel ciinnot be icft al the power 
plants which have no long term storage or reprocessing facilities. With five nuclear power plants lathc state t!:^ would create a 
more critical situation. 

to stop the demonstration the (io^einor considers calling in the National Guard to arrest the dcmorislrators. Should 
(jovernor Curtis take this action? ^ 

Questions for Discuvdon( Dilemma 1) ' 

• What should be the (io\ernofs most important concern when making his decision? Why*/ ) 

• As the Governor ot the state, should he make sure that the laws are obeyed? Why or why not? 

• Is u ever riglj^to disrupt tniffic m order to make a protest heard? W^y or why not? 

• Often, u hen M>idiersoi police arc called into stop demonstrators, riots break out and people aa injured. Who should b<; blamed 
if injuries occui'' why? 

• SliiUiiu the possibility of an accident involving a slupmcrit of ^adioacUve mater tats bceofisiueiCj by theGavcrnor in making his 
decision? Why? or why n(5l? 

• If the demonstmtors are arrested, how should they be punished? Why? v 

• It during the demonstration an iimbiilance is unable to get to the aid of a heart attact victim. Who should be blamed? The 
demonstrators? Operators of the nuclear plant? The governor'? 

• If the demnnstrators object to'^the shipn.lnt ot radioactive materials, shituld they also object to shipments of other types of 
dangerous materials' Is there a difference? Why or why not? 

• The demonstrators are woiicerned about the health and li\es of ihe people using the roads. Shouldn't that be enough reason for 
what they iire doing* Why or w hy not? Should they continue their protest until some action is taken? . o- 



Readiffg 3: Disposal at Kggertown 

(foverni)r Curtis, wording with the States Power ComniLsMon and the power companies, has proposed a .solution for 
disposal of radioactive waste. The .solution will also eliminate the need to transport the waste to the far away government 
operated reproecsMng plant. «\ "dwefstfied (uel management center*" will be built to reprocess the fuel as well as to serve as a 
long term storage site, Tvcry thing will be located in one area rather than scattered around all over thccountry. This plant will be 
neai the l.tikeview nuclear plant and aUo the other plant> m the state. Waste in the spent fuel rods wjll be brought here and 
sepaiated cheniteally. I ramuni and plutunium can be lecov^ed and used again a.^ reac(i)r fuel. Remaining unustible liquid high 
level raduMclive wastt will be converted tou solid formacccydfng to the rules of the Nuclear Regulatory Commission, The solid 
waste can then be permanently disposed of underground. 
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One uf the major problems ha^ been finding a suitable platc foi di^po^l of the ^olid waMcs. Present K the> arc sturcd at a 
government w-a.^lc rcposilor> m sealed Lani^lerb, awaiting permanent storage. With the rrian) nuUcar pu\Vcr plan tb now in 
opcfation.6pacCinthciaulit) is becoming »»care. A number uf \\a>bfor permanent!) btoringthewa!»tehave bccnpruppscd^ui-hajk 
buriai in salt mines or arctic ice caps or sending them out ii^'OUtor space * 

A rCccnt 5tud> cunclCidcd that burial of the wa^tc m granite rock a thousand feet be!ov^ surf^iw. would be agood solution. 
The remote Mt. Moram area out^ido Eggeitown wa^ !»clcacd a.s the bcbt !»ite for the repr^K.esMng piara and pcLTiiiancnt storage, 
^ Thcgovcrnur^ prupobdlha^bccn prc^cntcdata public hearing. At thi.s hearing the local peuple gave their (different upiniuju>. 

Excerpts from Transcript of Eggertown Publie Hearing: 

Mr, Jui^oby I talked to one of the officials on the slMy team. He aj^^ured me thai tlie hard granite forrnaiions here are 
gcolugicail) ^tablcand once the carii^icr^are buncd thc> will rcjTiain undisturbed cb5entiali> forever. The hard rocKi^ supposed to 
be better than salt formations where water can seep through and dissolve the salt, 

\fr Benton. Bur>ing thc^tceiand LunLretecdni:>ter^a thoui»and feet down ma > 5ecm prett>idfe nuw, butwc btilican^bc ^urc 
about how the earth wiii change. We are not inancarthc|uakcarea.but 1 remember wa> back in 1930 when we did have our firbt 
5ma!i c|uake and di.shcs m th*; kiVhcn cupboard came crashing down. What would a large earthquake do to thobc storage 
containers? 

\fry CnMui The stream on ni> farm drains from Mt. Moram. That water will be contartiinated if anything goes wrong with 
the buried canisters. The Mrcam can carr> the contamination a long wa>, and we will not be the only people affected. 

Xfr, Tennn Buiidmg the cenicr here will be good for us. I\e been thinking about mo\ing awa> from here. The farming 
hadn't gotten a n5 better. ! barcl> can get b> to support m> wife and kids. If that plant wcrcbuiit here I eould getdgoodstead> job. I 
grew up here in Eggertown, it's a good fricTidl) place to live^ncfthe scener> around herecan*t be beat! But if IcSn^t make a living I 
guess well have to move on. 

Xfr Pamt, Jobs here arc scarce and getting scarcer. Ever since the flour miilshutdownnme months ago l\e been out of a job. 
There docsn^t >eemtubean> hope for jobs unlc;,asomebigprojecicomei>aiong. Tm not theoril>oneinthib mess. There arc man> 
just like me sitting around waiting for work. ' • 

Ms. Morgan. If the f<KiIit> were located here, we would be helping ourselves as well as the rqst of the countr>. All that 
radiuactivc waste Mttlngabove ground would be less dangerous Jsafcl> and permanenti) takcncareuf. Sucha faciiit> has tobe 
put soTicw'bcrc so it might as well be here. A boost m our economy is certairily needed. 

.\fr, Gi'Uer. I m airaid I c<m*t agree with >ou. Ms. Morgan. Having the reprocessing plant here will riot be helping us at all. 
Rcpioccssingol unu:>cd uranium fuel releases pollutantshiio the water and gases into the air, man> ofv\hichare radioactive. Our 
people will be e.vposed to increased amounts of radiation. Our wa1er and air has bcc*n fresh clcfyi, we don\ need *j dirty it. 
c5pcuall> With radioactiv4y. \ ou must also reali/e that >oure makinga decision for people \v ho will bcliv ing thousands of years 
fcum now Ma>bc Mt. Moram will have changed drastiC^llv then ' 'he casks somehow m«»> rupture. Lcvcb of radioactivity 
wouls) 5ificl) be be high and have dcadl> effects on all living things, u must remember that the half life ofpiutoniutn is24,000 
years 

Mr. P^umt. Mi. Odder. )ou can talk about the >cafMn the future because >ou own the largest dair) in the county. You don*t 
have to worry about a job and feeding your family. 

Mr, OcUer, But don't >ou worry about >our health and the health of >our children? I dont think we should Irade our good 
iilc loi the mess o! plutonuim^vc didn't produce. Were not using an> of that electncit> from ihe nuclear plant and yet will be 
saddled with that radiation for all time. 

S/.s. Dolt, How tokeepihc radio«utivit> from escaping hundreds of >ears from now isa fioud question. Will wcbe^urc that 
the plauc will alwa).s be ptoperl) guardcnl? Even when the plant ib no longer used, parts of the plant will bchighl) radioactive, 
Thc> will have to figure a good wa> to decontaminate thai. Ma>bc the entire plan0\vould bA\c to be buried In the granite. 

A/jk. Buiitr, As an econonne2.MMdcnlJ\e been concerned With what our country willdowhaiit ninsshoriof fuclsourccs. Oi! 
IS not going to last for ever and uranium ore is not abundant. Reprocessing of the spent nuclear fuel is ncecsbiir) because wc will be 
able lore use the uianium which would otherwise be discard c'd. The uranium that «snovv minedcan be uj»eful much longer. This 
will mean lower mining and transportation costs. Transportation eostb will be further cut by ha\ingihc reprocessing plant and 
storage facilities all in one place. It makes gooi? monc> sense to locate all these aetivitics in a iiriglc center. The cost of building and 
then guarding one place is less than that for two places. ^ 

All this would affect the cost of electric power. Lower elcctricit> costs arc important m c\cr> thing we do. It meam lower 
prices on food, doihingand things we use. Even if vvodon*l use the nuclear generated eledric power diica!>. we use the products 
that are produced by that power, , 

M^, AJomx You may put a price o(i goods we bu> and living comforts, but can you put a price on the dangers we may be 
c.\po>cd to. and all in one pLue? There arc ha/ards in the reprocessing procc^^ such as plulonium fires. tank leaks, acid spills and 
filler failuas. Accord.ing to th». officials at the Nuclear Regulatory Commission, people in the surrounding area would not be 
^sciio,usly affect<;d b> plant accidents but plant workers could be exposed to high radiation doics and even be killed. 

The other waste maici lals ha vc to be cooled for a long time before t hc> can be solidified. The c ooling process could fall and 
explosions could result. It is possible that the liquid holding tanks might spring leaks,* 
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Wc \vuuld liho hdvt 4uanliUcb of plutoniuni in a tonccntralcd form. That s potential bomb matcna! and vcr> tempting to 
anyone wanting to tcrron/c ur blackmail thccouniry Stealing plutonium ht*rc would be nr^^re desirable than Dlealinga irucklt>ad 
of "spent" fuel which ha.s io bcrcprowcsMrd t'otxtracf itsplutonium. The center would have to have a foolproof guard s>stem. We 
would have to trust that the designers have thought of evcr> p6ssjblc type of defect in the system. 

If \\c hav t «t diversified full management center wc are asking for not only possible dangers now but also future dangers when 
the materials are Icf^in permanent storage. 

K ' 

Dilemma^: Ml Frank's Dilemma— To Sell or Not to Self 

Th^. citi/enb of Eggcrlow ri ate aooul to pass a resolution on the diversified fuel management center. As far as Mr. Frank could 
It II, the poverty and high uncmplo>mentof ihc area make the pi oposed center very attractive. Personally, Mr. Frank ib, not sure he 
iikcb the iJca of an mdu^ify that ha^^o many possible hazards. However, a^ an influential person in the community whose family 
has lived there for generations, he could convince many townspeople to go along with his opinion. 

Furthcrfnua. ihcpfupo>cd ^aewill be located on part of the FranJ^ farm. Mr. Frank has been trying to sell his farm without 
any succe^^sfoi many years. Ihib would be hi^ one big opportury^ty to finally reti^f and move. His invalid wife has been wishing to 
ka\c*ihis remote northern lural community for the warm climates of the south which ib better for her health. Money from the sale 
would alDo pay off thedoctoi biWb that have piled up. Mr Frank knoyvs ihathccan'tdoa^ much farm work as he did in his younger 
day 5 and the farm diKsn'l pioducc enough to hire extra help. He would go further in debt as each year passes. Sale of the farm 
vyouid solve all his problems. ^ 

if he supported the campaign m favor of building the center, the resolution would easily be passed. Should Mr. Frank 
support locating the center here? Why or why not? 



The Farm — Fewer and Fewer Each Year 

(\uui teacher will distribute Worksheet #2. Effeiis of a DUtmfwJ Fuel Management Center, to be completed wh^n you 
meet for your small grotip discussion. 

I se the vvotisheet to help you develop the reasons for supporting the decision Mr. Frank should make.) 

Questions for Discussion (Dilemma 2) 

Thucc-nter willtrmg inan> changes to the tommunitv. What effects should be important for Mr. Frank to consider? why? 

• Should Mr. F r.ink tunj^idei the needs of the rest jj( (ho country When making his decision? Why or why not? 

• From Mrs. Frank s viewpoint, how should her husband decide? Why? 

• U -selling the farm ioi a good price is tl>e solution to ail of Mi. F rank\ money pioblemi*. .shouldn't that begi od enough reason for 
hm to support the resolution Why*' 

• What responsibility does a well-respected citi/en have towards the people who trust him? Why 

• Should the piospeet of more jobs in Fggertovvn be i\n impoHant concern in Mr. Frank's decision? Why or why not? 

• Should Mi. F rank'.s conscience buthe( him if he made the decision ba^ed on the thought of getting a good price for his farm? 
Why or why not? 

• II Mr, F rank decide^ not lu support the Center and keep the larm going au best he can. should he be forced to sell if the rest of the 
to,wnspcople v ote in favor of the Center? Why or why not? ^ 

• Should Mf. F rank be concerned about what mighthappen to the buucd wa^te thousands of years from now? Why or why not? 

• U Mr^ Fraak isiealiy bothere-dby the possible problem^ with buch a ccritct, should he raise his objections oi remain quiet? Why 
or why not. 

!fr ' ' ' 27 ^ ' '9 
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Reading 4: The Radioactive Waste Storage Situation — A Scenario in Outline Fonn. 

• Constructions of large scale commercial nuclear reprocessing plants for high level radioactive waste have been delayed because 
additional safety studies are needed. . . ^ 

• The one operating commercial nuclear reproct*s.sing plant has been closed down two years also for design changes «nd is not 
expected to reopen for several years. Other reprocessing plants are government (grated. * 

• M illions of gallons of high level radioactive waste are being ^eld at government storage facilitiej» awaitif^g permanent disposal. 
Most of this waste h^s come from military uses of uranium. ' <^ 

• The program solidif> the liquid waste is behind scheciuje. A si/cable poition of the liquid waste is still kept in tanks of the older 
carbon-steel design. Some are over 35 years o^. f ^ 

• A suifeiblr method foi permanent disposal of radioactive waste has not been selected. Each method has a different type of 
disadvantage. 

Outer space ^ It will cost about $10,000 to sertd one pound of material into space. A^typical nuclear reactor (1000 
megawatt) produces ''O p<)unds of solid \yai>ie each >ear. But this material must be held in protective containers that weigh 
hundreds of pourtds Cost estimate for sending waste into space is over a million dollars each year for each reactor. There is also 
the question of safety If anything goes wrong the rocket capsule could very well land back on earth. 

Burial in an tic glaciers Safet> of this method depends un unchanging'climate conditions. Sudden warming could melt or 
move the glaciers. ' ^ 

Burial under the sea fn underwater \alleys This method is more difficult to monitor constantl>. Also, cuntrollinga deep sea 
site is a near impossibility 

Burial in salt mines or hard roi.k A site must be found where there will be no chance of the waste coming intocontact with 
underground water supplies Ali>o. the site cannot be dist urbed for at least 250,000 years. What will happen if thousands of years 
from now the grounds arc no longer guarded and [People cannot read our **C>ANGER'' warning signs? 
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Dilemma 3: Is the Water *-Hot"? 

Joe Cams and his b^^t friend. Tom Doolittlc. were hot. dust>, and exhausted from their two-day hike through the Canyon 
Caves when they came onto Handord Creek. Tfie water was cool and inviting, the perfect refresher for weary travelers. 

"Come on* Let*s juinp in." shouted Torn as he ran towards the water. Joe followed behind and suddenly saw the sign ; 
"Danger Do Not Use Water " "StopI" Joe called tiJhts friend. "Don't go in!" He realized, on seeing the sign, that they had entered' 
into restricted government property when they wandejfcd off the main trail. This was near the storage facilities for high-level 
radioactive waste materials The newspapers h^ji jus'j fcRortcd that leak^ in the older storage tanks had been discovered and that 
tests were being conducted to check whether any radioactive waste had seeped into the nearby waters. 

Tom had not heard him. and by the time Joe got ddw'h, he was already splashing about the rippling stream. Wlhen Joe told 
Tomabout the possibility of radioactive contamination, Tom was not concerned. "They put the sign upjusl to keep people off the 
property/* he said. ^ * 

On their way home Joe tried to convince Tom to go to his doctor to check if he had been exposed to radioactivity. Tibm would 
not hear of it "I can*t let my parents know that we left the maintrail. I had promised to stay only on the marked paths. If they find 
nut, they will not let me use the family car again. So don*t leta vvord of this get out. YouVe my friend - you have to promise me.*' 

Joe promised, but all the way Home he could not hel p tinking about the possibility that the water was contaminated. He felt 
that Tom should be tested If he had been exposed^ he could be t irated rigl^t away. But Joe knew his friend was counnng on him to 
keep 4iis mouth shut. « 

Should Joe tell Tom*s parents and risk Tom's losing his driving privileges? Why or why not? 



Questions for Discussion (Dilemma 3) 

• Is it important that Joe keep his promise to Tom? Why or why not? -r - 

• Should good friends ever break a promise to one another? Why or N^hytiot? 

• Arc there ever times when a promise should be broken? Why or why not? ' ' • 

• Should Joe tell if he knew that his'parents would also punish him for leaving iht trair? Why or why not? 

• Should Joe tell if he knew that people are fmed or imprisoned for entering a restricted government area*^ Why or why not*^ 

• From the point of view of Tom's»parents, what should they want Joe to do? Why? 

> Is it right for JoJto interfere with a decision made by another person? Whj^ or why, not? 

• Would it make a difference if Joe had persuaded Tom to leave the trail? Why or why not? 

• From the point of view of the people operating the storage facilities, should Joe telP Why or why not? 

• If, on the way home, the two boys had an argument and Tom punched Joe so hard that his nose broke, shonld that change thi 
decision that Joe makes? Why or why not? 



Dilemnia 4: Who Can Be Blamed? 

Joe Cams decided to go ahead and tell Tom's parents. It turned out that indeed Tom had bcefl exposed to radioactivity 
Fortunately he was exposed to a very small amount and did not become severely ill. , 

Tom's parents were very upset by the fact that radioactive liquid waste materials were stored in the area and not properly* 
contained. They decided lo bring the case to court and demand that the government nu lear agency pay them one million dollars 
i n damages and fire the manager in charge of the storage facility for* negligence. . . * , 

* At thecourt hearing, Bob Mailer, manager of the storage facili* ', claimed that it was not his fault that the wastes Nterc still 
held m temporary storage tanks. He argued that the liquid waste could have been converted to solids and permanently disposed 
long ago, but the consfructiqn of the proposed reprocessing plant was held up by the residents of Eggertown. ^ 

"This would not have happened," he said, **if people did not raise objections every time a nuclear facility is proposed.^^^No 
one wants stofage or reprocessing jflants in his own area, but everyone wants and uses electricity. We are only following 
instructions from the government and the citizens."* . ^ 

"Although we knew that the tanks had leaked, we couldnt do anything about it. Tom DooHttle had no right to trespass into a 
restricted area.** 

Sh 0 uld Mr. Mailer be fired because Tom Doolittle was exposed to radioactive material? Should the government be required 
to pay the million dollars? ^ ^ 

How should the court judge decide? ^ 



Questions for Discussion (Dilemma 4) ' - 

• Should Mr. Mailer be responsible for what happens to people who trespass into a restricted area" Why or why not'' What if Tom 
became permanently disabled or died? 

• Should people be expected to heed warning signs? Why or why not? 

• If Mr. Mailer knew that there Wdb a possibility that people might wander into the remote area,' should he have had it heavily 
guarded? Why? 

• It is c\fiv possible to guard against all potciitial accidents? Why or why not? * 

• Would it make any difference in the decision if there had been wire fences and the boys climbed over? Why? 

• Suppose Mr. Mailer had gone to the Nuclear Regulatory Commission and had warned them about the possibility of the tanks 
leaking. Nothing was done because Congress didn't want to spend the money. Who then should be responsible for TomV injury^ 
The NRC? Congress? The taxpayers? Why? 

• It It turned out that Tom required extensive medical treatmerU as a result of his injury, who should be responsible for his medical 
bills? Why? ' . 

Alternative Dilemma 

Suppose Vhat the radiation had leaked into the water supply of a nearby town, but the leak had not been discovered until 
sevefar weeks later when many residents had come down with radiation illness.Who should be responsible for these people*? Is 
there any way* that the people can be adequately compensated for their injuries? . ^ 

If the residents in the area had to move away and establish homes elsewhere, who should pay for relocating the residents? 
The Power company that produced the waste? The government? People who delayed the process for permanent disposal? 
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Part III: New Showdown in the Southwest 

Reading 1: "The Shootout at Four Comers: *— Section A 

During the 1950s, Southern California, especially the Los Angeles area, was experiencing a period of tremendous growth 
The population of thearea was expanding rapidly. The famous(or perhaps now infamous) Los Angeles Expressway was viewed 
by highway engineers of the day as the super-highway of the future. It was their response to getting the growing masses of people 
around thearea Los Angeles was also becomingextremely important economically. Simply, it wasa blossoming metropolis that 
many believed would one Jay rival and even suqwiss the established metropolitan centers of the eastern United States. ' 

Growth in the Los Angeles area was also evident in other ways. Most noticeably was its consumption ofenregy-cxpecially 
the huge increases in the use of electricity. To make things even worse, the number of automobiles in use was on the rise With the 
increase inautomobile traffic and rising affluence, Loi Angeles was pushed into the forefront in another area; it was emerging asa 
national leader in air pollution. 

The rate at which electrical energy consumption increased was inct«dible. The need for electricity doubled every nine years' 
let's think about that fora moment. What do y ou think would happen if thcamount of money yourfamily needed to live on were 
to double every nine years'" Suppose that when you were born, providing for your family's needs required $10,000 each year When 
you reached nine yejjrs of age your family income needs would become $20,000 each year. When you reach 18 years of age that 

n^r"''' ^""'•^ '° ^'^■'^^^ P"''^P'' ^^'^^^ ^ P^""^"'- yo"^ '■^"'"y '"^ofne needs would soar to 

580.000 each year Do you think you could afford to live under such ciicumstanccs? Do you think that the wage earnere in a 
family could possibly keep up with such growth demands'- How? If all family members took extra part-time jobs could they solve 
the problem'' Or would you simply be fighting a battle which you have nochancc of Winning? Can you think of arty ways that a 
family living under these conditions might bea ble to solv^the problem? What if the family changed its life-style to some degree So 
that It wouldn't need as much money to live? How about a combination of several approaches? 

For example, get part-time jobs for all members of the family, cut down on all non-essential living expenses, make other 
life-style changes? Suppo.sc you had to cut back on your use of energ^ 




M0tropolltan Los Angles, California 



Activity 1 * 
A Case of Consumption 

The following table lists some of the more common electrical home appliances and the estimated amount of electricity each 
uses in a ycanr 

• Select those that are used in your home and list them on a separate sheet of paper. 
, • Add up the total number of kilowatt hours used by those appliances. What is your approximate yearly electricity 
consumption? ' •„ « 

(Are there other appliances that you use frequently that are not listed? What are they? Howroany kilowatt Hours are used)? 

Suppose the electric company could not supply its customers all the electricity needed and therefore asked tftht each 
household reduce its use of electricity by 25f, Can you suggest some ways in which you and your family can reduce the use of 
electricity? 

AwlxJatron ""^ "'^ ^'""'"^ '"^ " *• " ^"^^^ " ^vlronmeni Sourcebook. Washington, D.C.. National Science Teacheis* 
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^ To find how much electricity you need to save, divide the total Jcilowatt houft by 4, Wha1 is this numbpi? 

• Select those appliances tfiat you will not use and list them on th^ worksheet provided by your teacher. (Worksheet #3 
Reduang Your Use of £/et/r/c//>^ Continue listing the appliances until the number of kilowat^hoursadd up to the figure you 
found in W, You may. use some appliances less, such as only one-quarter or one-half of the time Jn those cases explain (on the 
worksheet) what you will have to do to achieve the saving. 

• Answer the questions at the end of the worksheet. * * ' ' . • ^ ' 

• Show your original appliance hst to >our grandparents oi *>lder person. Aak them whatappliances theij^family did not have 
>\henthey were >our age. From ihcir answer figure out how much more electricity your family uses. Compare thtf amount of 
dhange. * * . ^ 

^ • Compare the amount used today with the amount used in thcpast. 
• Amount used today (used by your family) < 

'—Amount used in the past (used by your grandparents) ' 

Difference- / , ; » 

HoW much more electricity do you use today? * ^ . * . 

• Compare the amount of increase by dividing thrf amount used in the past into the amount used today 
Amount used today ' - 

— ' = Number/df times consumptioiyhas increased 

Amount used in past , , - * 

• Has it doubled? Tripled? . - • - 

Electrical Consumptioirfor Some Common Home 'Appliances 



Appliance Estimatpd Annual KWH Heating Pad " 10 

' Consumption Hot Plate 90 

Air Conditioner,' Window 940 Humidifier ' .163 

Attic Fan , ^ 291 Iron (hand) , 144 

Bed blanket ' . 147 Lighting 360 

Broiler V Oil burner or stoker • 410 

Carving Knife , 8 Radia , - • 86 

Clock ' * 17 Radio-phonograph " , 109 

Clothes Dr>tr r ^ 993 .Ra^gg Ij75^ 

Coffee Maker ^ 140 Refrigerator (13 cuit,) 728 

Dccp:Fat Fryer 83 Refrigerator 

Dchumidifier 377 (12 cu,ft. frostlcss) w . L2»!7 

Drill, Electric * 65 Rtfrigcrator-frcczer 

Dishwasher 363 (24 cu.ft. frostlcss) ' 1.828 

Fan, Attic 291 Roaster , _ 205 

Fan. circulating • , 43 5$aw 65 

Fan. furnace 450 Sewing Machine 205 

Fan. window^ , ^ . 170 Shaver 18 

' Floor polisher ^.jJ^ 15 Sun lamp 16 

Food blender ^ ^5 Tclcvisipn (B & W) 362 

Foodfrce7cr(l5cu.ft.) \ 1.195 • Television (Color) i 502 

Food frccKr. frostlcss * Toaster * , 39 

(15 cu.ft.) I I.76I Toothbrush 5 

Food mixer V 13 Trash Compactcr 50 

Food waste disposer ' \ 30 Vacuum Cleaner 46 

Frying Pan J 186' Waffle Iron 22 

Grill, sandwich . ^ 33 Washing machi/ic, automatic 103 

Hairdryer • 25 "\VlKhing mac wnc. non-automatic 76 

Hcatbmp 13 Water Heater, standard 4.219 

. Heat pump 13 Water Pump 231 

Healer, radiant 176 



If you know the amperage rating of any appliance, you can estimate 
the kilowatt hour consumption by using the formula 

KWH = Amps X volts* x hours of use 
1000 

r *Use 1 10 or 220 volt^» whichever applies, 

*> , 

Information in the above chart is from The Edison Electric Institute 
O ' - * 23 
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Coal Fired Electricity Generating Plant 

Reading 2: **The Shootout at Four Corners*'— Section W 

How did the I os Angeles area respond to jts problem of an energy consumption doubling every nine years? They buih more 
electrical generating plants more plants to produce more cooling in the summer, more heat in the winter, to turn more motors in 
dustry. to attract more people to the area, and on and on . . . 

The decision makers in California could see no problem wit h such grow th and, in f^ct, they welcomed it as a sign of success. 
They certainly haS an ample supply of oil and natural gas resoi rces in the ar^a. They ignored, however, some important 
meteorological (weather) and geographical facts. Because of the shape or lay out of the land (Los Angeles is located in a basin, or 
la rge bowl), and because of the air movement patterns in the area, there was a tendency for smoke and air pollutants to hang long 
^ in the air above the city As.a result of this situation, most people in the Los Angeles basin rc5<isted burning even relatively clean 
fuels sUeh as gas to generate their own electricity. Clearly, 1 0 years before the rest of the nation, Los Angeles was hung on the horns 
of a major energy-environment dilemma. 

Help was not long in coming, however Beyond the mountains and deserts to the east, in an area surrounding a place called 
Four Corners (the point where New Mexico, Colorado, Utah, and Arizona join) were enormous deposits of coal. This coal was 
not only a potential source of energy, but it underlay a relatively uninhabited, arid land. Equally important, the Four Corners area 
had no air polhition problem. In addition, the Arizona Public Service Company was building a huge coal-fired generating plant 
there, aTid plans were made to transmit theelectrical power by high voltage tiansmission lines to . . . guess where? Los Angeles and 
other areas in the soUfhwestern United States. 

The Four Corners electrical gencratingplant near Farmington, New Mexico, began operation in the mid-1960s Jnaddu 
there were also at that time five other huge plants either on the drawing boards or under construction. By 1969, the ciuzcns and 
residents ofihe Four Corners area realized that massive social and environmental changes were taking place. These changes added 
to the tremendous amount of air pollution being produced by the Four Corners pl?nt and resulted in numerous complaints by 
many of the local residents Jhese complaints were loud enough to attract national attention of the jrcss and the mass media. 

Particularly sensitive was the proposed location of oncjof the largest mines— the '^Black Mesa"— ancestral ]mmc of the Hopi 
and Navajo Indians The Black Mesa is considered sacred by many Indians- especially theclderxandmoretraiSiirionalmcmbcrs 
of the Hopi and Navajo people' The Sierra Club— a large conservationist and environmental organization boasting a national 
membership— and other environmental organizations rallied to oppose the Black Mesa plant. At the same time the Governor of 
New Mexico proposed a ban on any further constcuction of coal plants in the region. The battle was on! 

Controversy over the plants in the Four Corners area was at its height several years ago. It can still be verj instructive to us 
because it embodies of the components of the enlarging energy-environmental dilemma that we now face as a country It 
also illustrates quite clearly the mixture of fact and emotion, reason and irrationality that is erupting on a national scale. 

Lcfs look at l)ow different people representing differenj interests viewed the problems of the Four Comers area. 

24 ' ' * 
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An advertisement placed in The New York Times on Thursday. May 20. 1971 . and sponsored by the Black-Mesa Defense 
Fund, included the following: * 
. . LIKE RIPPING APART ST. PETER'S: IN ORDER TO $ELL THE MARBLE 

'So that the world can have still more of Los Angeles. Las Vegas, and Phoenix, six gigantic coal-burning power plants and 
Ihreehugesmp-mines are underway at and around Black Mesa. Arizona. When operative, the complex will spretid more deadly 
smogandsoot than currently put out in New York and Los Angeles combined, across what is now 100.000 square miles of open 
countrv. the last pure air in America. 

"Ajfeeied b y the smog will be six national parks. 28 national monuments, the Lake Mead and Lake Powell recreation areas, 
and Qrand Canyon; the places people escape to are being sacrificed to make more of what they escape from. Also being sacrificed ' 
on behal/ojurhangrowth. the sacred religious shrines of the Hopiand Navajo Indians. »'ho had thought that it couldn V happen 

again."' ■ . ' ' . 

^ The Federal Power'Commission presented as part of its argument during the hearings before thc Senatc Committee on 

Interior and Insular Affairs the following^ 

* " Demands jor metre and more electricity to meet industrial needs for production of goods and services, society's desires for 
greater comjorts and convenie'nces. and commercial uses associated with the high standard oflivin^in the United States have 
resulted in an approximate doubling of electric loads in each decade for a number of years. Forecasts indicate thatUiis trend is 
'likely to continue throughout the remainder of the century 

•• The Federal Power Commission 's West Regional Advisory Committeefor the National Power Survey has confirmed that 
thewesterilpor'tionof the United States will likely follo^x thenationaltrehdandthatelectricgenerationinthatregionwillinim 
be about twice and m 1990 aboutfour times that in 1970. Inthepast. muchof the electricity reqiurementof the western states has , 
been met by hydroelectric fadties but fewer economically justifiable hydroelectric developments remain for the future, and a 
greater share of electricity' production must come from thermal power plants. The Regional Advisory Committee has projected 
that electricity production from such sources will increase by a factor of about seven during the next 20 years. C oal and nuclear 
fueled plants are expected to satisfy most of the inaease'd requirement. Most of the nuclear generation will be installed m 
Caltjorma and the Pacific North west. Coal burning plants are expected lo be built outside the California Subregion and about 
half cf the future increase in coal fired generation in the Rocky Mountain area is planned to serve loads in California." 

Asa Bazhonoodah, an 83-year-old Navajo woman, presented her feelings and (hose of many of her people to the Senate • 

Committee in the following words: ' . ^ , w i. 

. " TTie Earth is our mother Vie white man is ruining our mother. I don V know the white man's ways, but to us the Mesa, the 

air the water are Holy Elements. We pray to these Holy Elements in order for our people to flourish. . . " 

And to essentially round out the range of positions. Mr. Mack Ward, a druggist in the town ofPage. Arizona, digressed from 

his prepared statement before tlje Senate Committee and remarked: 

'7 would like to remark here, it is not in the statement, but lam proud of our nation as an industrial complex, very proud 
" iVe do not dare stop this forward progress. We must continue to create newjcAsfor the upcoming generations. Without 

electric power this Cf^mot be done. We must have production ^vith controls. 

• -y/e have faith m our industrial community and in the Federal Government which kaparticipantinlhisproject. Weknow 
that through their coni\}iued efforts and our continued demands that polliitionfrom the burning of fossil fuels can and wilt be 
controlled bnd that the Navajo generating station will be the model plant of its kind in the industry. " 

Numerous other statements and positions were presented to the Senate Committee on Interior and Insular Affairs These 
statements varied from emotion to reason, doubt to belief, outrage to approval. Interestingly enough and as so often happens, 
there were mountains of "undoubtable" facts to support any and each of the positions given .In fact, people of differing and 
opposing positions often used the same facts to support their conflicting views. 




bulk of the positions presented can be summarized as follows: . ^ ' 

• smoke andTia^e will foul the once-clear and blue desert skies; u a 
. important landmarks like Shiprock and the beautiful snow-capped Sangre de Cristo Mountains would be obscured; 
- high voltage transmission lines stretched across the landscape would completely ruin the beautiful countryside; 

• strip mines only open huge gashes in the earth; " .. . ,j u . j 
. long pipes carrying coal mixed with precious water that is in critically short supply in the area would be wasted 

transporting coal )rom mines to plant. 

Not all of the people, however, had negative feelings about the changes that would be brought about by building the 
proposed powercomplex. In fact, many of the local residents favored the power complex. These people could see new taxmonics 
coming inand new jobs-'welcomed sights ina region officially classified by government agencies as economicallydepressed. If 
they looked further ahead, they could see in addition to the powel complex, growth-more buildings and indiBtnes needing 
elAtnc power and more people to feed with foods grown with water from the Colorado River, using pumps powered by electncily 

from the new power plants. ' , . . , . . . tnen 

The Four Comers dispute might now seem like "old hat" since the main "battles" were fought in the middle and late 1960s. 
While themain-battles" were fought a decade or more ago. the argument is still going on. In addition, its elements include almost 
all the factsand trends, fears and opinions that fuel the"Great Energy Debate"in which we are nowengaged. For this reason we 
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bricny summarize what Four Comers was all about and point to the further developments and similar issues the you will face in 
the near and distant future. • 

-The old Navajo woman. Asa Bazhonoodah. who testified before the Senate Committee, pointed-out that air ^d water are 
Holy Elements to the American 1 ndian. The n on-1 ndian, on the other hand, sometimes seems to give afe much respect to coal and 
electricity as the Indian gives to^ir and water. It is around these four elements-air. water. c6al and electricity-that the Four 
Comers controversy revolved. ^ j w . _ 

The Fqur Corners area contained a great store of coal- as much as 107 billion tons that can be stripped mined This is 200 

times as muchcoalaswasconsumed in the entire United Statesduringl970.1fouryearly coal demands did)iotincrease.forhow 
many y^rs might the Four Comers area satisfy the coal needs of the United States? Although the southwestern part of the 
united states does not contain an excess of water, apparently it docs contain enough water for mining operations Obviously 
there was air-clear. pure air-in an area that had rather weak and relatively ineffective air quality controls. Finally, there was a 
great demand for electricity in southern California an* elsewhere. 

Figure I shows the locations of the six controversial power plants and sets the story. Since these are electrical generating 
plan s. a would be helpful tor you to havcsome idea of their size. During the firet phase of development in.the are^he power 
plants would beable to provideabout7.0p0 million wattsCM-w) generating capacity This isalmostenough 
the electrical needs for the entire city of New York. Phase 1 1 of thedevelopcd program is scheduled forcompletion by J980 and will 
roughly double this capacity «-/ j- ^owuiiuwm 

The Four Comers plant, the first to b^lt. was a business success fro^ the beginning. The cost of energy from the 
sfnp-mined coal was the lowest of any steam pSfftin the country. This success eniduraged other utilities of the Westem Eaergy 
and Supply Transmission Associates (WEST) to undertake development of the six plants shown in Figure I. Then the storm 
oroKC. ^ 

The objections to the Four CornerS^plant, and to the othp that followed, can' be classified under four categories- air 
pollution, water rights, strip mining, apd politics and economics. We will look briefly at each of these and at the different points of 
view regarding them. k"'"" 
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FIGURE 1 

Utility and Coal Projects in the Four Comers Region 
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Air Pollution » ■ 

The first Four Corners power plant was buili m the carl> 1960s^ a period during which the cpunlry was not very scnsitivioao 
the air quality problenns that led to the Clean Air Act of 1970. The plant had emission control over the**particulatcs''- the small 
soot and ash particles which go up the smokestack. The carl> emission control devices were not very efficient, however, and the 
Four Comers plant sent an enormous plume of smoke bellowing put, blackccning those once clean desert skies. The plume of 
black smoke was tracked by private airplane for a distance of more than 150 miles. 

The amount of particulate matter being put into the atmosphere by the Four Corners plant was reported as 350 tons per 
day -almost three umes the total particulate emission of Los Angeles. Inadditibn, the emission of smog-forming sulfur dioxide 
was 320 tons per day— about one and one-half times the Los Angclfe total of 225 tons per day 

Because of the Clean Air Act of 1970. more strict air quality controls went into effea nationally This new law forced the 
Four Corners plant to install more efficient emission control devices. In addition, any new plants in thearca also had to conform to 
the new air quality laws. The problcnujiowever. is that while it is possible to remove most of the particulate matter (the present 
devices now remove more than 99 percent of them), it is more difficult to remove thq sulfur dioxide. For example, the >et 
scrubbers" used at the Four Comers plant remove the particulaJtes and 20 to 30 percent of the sulfur Western coal, fortunately, is 
generally low »n sulfur. On the other hand, nitrogen oxides which form the eye-buming chemicals in the LosAngeles smog arc not 
removed. ^ * 

If the air pollution control equipment installed in the six power plants perform up to expectations, the pollution output from 
these plants would be: • 

particulates — 73 tons per day , 
sulfur — 942 tons per day I 
' nitrogen oxides — 1,701 tons pcrday f 

These totals arc roughly equal to present daily emission from Los Angeles and New York City 

Besides fouling the desert air, turning on additional power plants would obviously increase the haze. But other effects, of 
'course, are also to be expected. Thc^e pollutants can harm both plant anS animal life. For instance, sulfur oxide from the power 
plant emissions combines with water vapor in the atmosphere to produce sulfuric acid. 

sulfur oxide + water — sulfuric acid 

Hence, in addihon to posmg a threat to plants and animals humans included the acidity of Lake Powell must also be 
carefully watched. 

However, all is not totally bad. In fact, there may even be some bencfits.Therc is some idication that all of the smoke and ash 
that has been falling on the dej^ert might be serving as a fertilizer. Vegetation near the power plants, for example, has shown an 
increased rate of growth since the power plants went into operation. . ^ 

nilemma 1: Even the Rain ..." 

Mesa Verde National Monument m Colorado contains the remains of the cliff dwellings of the ancient Anasazi Indians, 
Those d welh ngs ha\ e survived almost totally intact for nearly 1 500 years because the clean, warm, ffelatively dry air has little effect 
on the stone and morta r dwellings. The Mesa Verde dwellings will probably last in-definitely so lohg as the air quality remains the 
same. ^• 

Lou Jackson live* near Mesa Verde. He is an amateur archcologist and strong environmentalist. Mr. Jackson had learned 
' recently that when sulfur dioxide from coal burning combines v^ith water in the atmosphere, a weak but damaging acid is 
produced. He was convinced that acid was being produced as a result of burning coal at the Four Corners plant in New Mexico 

Mr. Jackson fceU that theacid was both dangerous to the health of the people in southern Coloradoand to thecxistence of 
Mesa Verde- an important national monument. He began thinking about suing the power company the State of New Mexico, 
and the Fedcial government on behalf of the people of Colorado. He feels that he has a case because pollution being produced in 
New Mexico was crossinga. state lincand endangering people and property in Colorado. This was happening without Coloi?idans 
receiving any of the benefits of the coal burning. 

Mr. Jackson reali/cs that it would be very expensive to lake his case top ourt and that he would havi to borrow the money to 
pay for the legal services. He also realizes that since this type of case has never been brought to court before, no one could give him 
any idea of what his chances of winning could be. 

Should Mr. Jackson sue? Why or why not? 

Dilemma 1: "Even the lUin . . Questions for discussion. 

• Why should Mr. Jackson even consider taking sucban action? 

• Should preservation of the cliff dwelling be important to people? Why? 

• Should people who benefit from the use of the electrical power be responsible for its effects? Why or why not? 

• If air pollution can be stopped only by closing down the plants, what might happen if this were done? 

• If Mr. Jackson wins the case, what type of penalty should be imposed on the power Company, the State of New Mexico or the 
Federal government? Why? 

• Since the Federal government represents all of us, should this mean that we arc all responsible? Why? 

• 27 
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• Is there any penall> that can adequaiel> compensate (pa> for) the damage to health and propert> caused b> sulfur dioxide from 
coal burning? 

• Slany other states also bum coal for electricity If the courts decide in fav or of Mr. Jacksons charge, should citizens in these other 
states Also sue? Why or why not? 

• If you were a resident of Colorado should you con)e to the suppoij of Mr. Jackson? Why or why not? 

• If you were a resident of New Mexico, ho\^ might you feel about Mr. Jaekson suing your stale? Why? * * 

• What responsibility should ihe^power company have towards human health or the environment? Why? 

• If there arc so many damaging effects that come from generating clectricil>, should ever>one consider duing without cicctncal 
power? Why or why not? 

^\ 

Reading 3: **Thc Shootout at Four Comers"— Section C 
Water 

In producing electricity steam is forced through a turbine which turns a generator which then produces electncity In 
addition to air (needed for combustion to occur) power plants need water as well. Their major requirement is for cooiing water, 
the least expensive means of cooling the condenser (in which the steam exhaust from the turbine is changed back to water) is to 
pump water through it Because it is in short suppl> and ver> expensive in the arid southwest, water is recycled at most of these 
plants through cooling lowers and back for storage in a cooling pond. Nevertheless, some water is always consumed by 
evaporation from thccoolinglowersand b> the wet scrubbers (about 10 percent). In fact,'water demand throughout the region is 
•increasing becaus<\of the same growth that is causing the rising demand for electric power. 

Water and electric power are Ji. cc{\y related, some of the power generated will be used to pump water from Lake Mead for 
irrigation ^t present, ii^is the lack of water and the worr> about all pollution that is slowing approval of the huge Karparowits 
Plant in Utah. 

Water is an e\en more crucial problem for the Mohave plant, which is fed b> coal shipped b> a 276-mile **slurry"pipe from 
the Pcabod> Beach Mesa mine The coal from the mine is crushed, mixed with water (to form^ "slurry"), and then pumped to the 
Mohave plant Since Pcabody was prohibited from taking groundwater allevels about 1, 000 feet, the company has sunk six wells 
to depths of about ?.600 feet, to tap a reservoir ofclean, fresh water. The power plants werq required to use deep wells, otherwise 
they would interfere with the Indian wells which are less than 1 ,000 feet deep. / - 

The huge pumps draw about 1 ,500 gallons of water per minute. Some people are becoming tonterned, however,about the 
amount of water being drawn b^ the deep wells. It is thought that if the deep wells are depleted, the upper water table would also 
be affected. Monitoring of the Indian wells has not shown any lowering to date, hqfwever. 




Scarring the Landscape — SUip Mining j 

I 

Strip Mining 

What makcb the i>outhwci>lcrn toal do atlraclive, m addition to its abundance, is its ncarncss^to the surface It lies on the 
Black Mesa, Icbs than 100 feet below the surface, and is casll> reached b> huge mechanical scoops(^alled draglines) that qpepate 

on'the mine, "* / * . . . 

It IS the use of large-capaLii> equipment that mak<S> stnpmincd coal less expensive than undergr()\nid mining. The technique 
of stnpmmmg is hkedeep plowing. Thesoiland rockabovC the toal (the overburden, as it is called), is repovcd in a long trench, 
the coal extracted, and the overburden froma parallel trench ii then dumped in the first one. The topsoil is'thus buried under 50 or 
100 feet of subsoil. In so.ne parts of that and land the term "topsoil," of course, is meaningless. Peabody Coal Company, for 
mstance, reports that tests at their Blatk Mesa mine show that the fertilit> of the subsoil is as good as(or better than) the sandy top 
. layer, 

T he amount of land involved is impressive. The Peabody Company will have to strip about400 acres a year to provide the 
40,000 tons of coal a day needed to fuel the Mohave and Navajo plants. During the projected 35-year operation, ^out 14,000 
; aero, ^ li'ttle less than one percent of the Black Mesa, will be stripmined. If the Utah International Coal Company, which provides 
coal for the Four Corners plani (fr om a nearby mine), and the San Juan plant mine are as productive, then the total land stripped 
annually in this nJgion wiK be nearer 800 acres. Whal this stripped land wilj look like five or ten years from now is difficult to judge 
h will depend on regulation, mouvalion, climate, and on other factors controlled by nature Even with the best of intentions this 
dry land will be hard to reclaim. Ram is scarce and the rain that does come carries with it the danger of washing saline (sally) shale 
down into the surrounding land. Dust will also be a major problem. ^ 

Although land use regulations vary from state to state, in general all of the regulations are becoming more strict UtaH 
Iniernationals lea.,e with the ISavajos, for instance, NVas drawn up in 1957. That lease was "^..r more permissive than the Peabody 
lease with the Hopis and Navajos on the Black Mesa. 

Attitudes of the different Companies also diffy. At last report, Utah International had regradcd only 100 of 1 ,400 disturbed 
acres, while Peabody had already regraded and resceded 800 or so acres from the much smaller total on the Black Mesa The 
Peabody reclamation effort is costing S2,500 per aae to regradc and another S50 or so to spread 25 pounds of grass seed It is still 
too early to see if much of the land can be recovered. ^ , 

Dilemma 2: **Thc Pcopk of Jolla" 

The .^mall town of JoUa is located m the hot, and. but coal* rich region of northeastern Arizona. JoIIj^ has changed little since 
It was founded in 1882. Its 350 residents live essentially as people before them did, farming and/ or raising small herds of cattle But 
all of this is beginning to change , . . 

A giant electncal power complex la being planned fot Novata 250 miles.from Jolla. This power complex is to produce 
clectncily for Los Angeles and other parts of Southern California. To produce the electricity, co?l will be strip-mined from the 
Jolla area, crushed, njixed with watci, and pumped through a "slurry" pipe to the Novata powefplant. Coal is very plentiful but 
water is extremely scarce. The power company feels that they can obtain sufficient water if they digextrcmc'iy deep wells and tap 
into the large underground water reservoirs. ^ ^ 

Many of the citizens of Jolla became upset when they found out about t{ie plans. They were furious that their*coal and 
precious water was goinl to be used to help the "energy greedy" people in California and elsewhere They elected Ann Bridges to 
scrvf as their leader and spokesperson. k 

Ann discussed the situation with the ci^zens of Jolla. She also collected the signatures of many of the citizens petitioning 
Governor Rivera to put i stop to the power plant plans. They cited the facts that their resources especially the.scarce 
v^atcr— were being taken from them, endangering their land, livelihood, property, and even their lives; apd that their resources 
would be used to help other people who didnt even live in Arizona and who^didn't deserve it. 



Another group of residents in Jolla welcomed the rieysaboufthepower complex. Coal mining, they felt, would create new 
jobs, providenewincomei-orthe land owners, and help raise thestandardofliving in thearea.They, through thcirspokespcrson, 
Helen Mutray, had a petition signed asking Governor Rivera to support the plan to mine thecal and send it to Noyata. They felt 
that water would posclittle problems— if deep wells were used. 

Both petitions were given to Governor Rivera and both parties in Jolla waited for his decision. Should Governor Rivera stop 
the project or should he support it? Why? * , / ' 

Dllebmi 2: ^Thc People of JoHa** Questions for Discussion 

• As governor of his state, what should be Governor Rivera's most important concern? Wfiy? • ' ' 

• Since growth and prosperity of a state is dependent on industries and jobs, shouldn^ that be a good reason for supportmg the 
electric power plant? Why or why not? ' " . ^ 

^ Shouldn't those who oppose the powc*r plant consider how important c](?;tricity is (o those states who cannot prcduce^ough 
J)owei? Why or why not? ^ ^ 

• Suppose many people moved into Arizona and increased the need for electricity. Should Governor Rivera then approve the 
power plans? Why or why not? . ' . - . 

• If the property owners can earn money by allowing their land to be mined. shouldn\ that be the best reason for supporting the 
plan? Why or why not? ^ ^ 

• If you were a resident of Los Angeles. shoOld you try to convince Governor Rivera to support |he plan? Why or why hot? 

• If the people of Los Angeles need electricity so badly, sh ouldnt they build their own electricity generating plants, even if it would 
make their already bad smog problem unbearable? Why or why not? 

• If you were living in Los Angeles and because of the eye-burning smog problem had to decide between automobile driving or 
electricity from coal burning plants, how should you decide? Why? 

• Since those objecting don^ use the water in the dee{) wells, aren't they acting selfishly by not wanting the coal to be shipped- 
through a "slurry'' pipeline? Why or why not? 

• Only a few hundred people in Jolla will be affected by the power development, while millions will benefit from tHe new source of 
electncal power. Should this be an important argument for Governor Rivera to consider? Why or why not? ^ 

• The coal mining operations will bring many changes to thcVople of Jolla^ If they are not happy about those changes, should 
they be forced to accept them? Why or why not? 

Reading 4: **Th« Shootout At the Four Corners'^^tion D 

People Money, and Politics i 

In addition toMhc environmental effects, other problems involve people, money, and \vhat sometimes seems to be 
crosspurposcofsev<iral federal government agencies. '. ' • , 



Money 



There is. of course, money to be made from the southwestern coal. AtcBIack Mesa aloijc coal should result in a bpon 
dollars, more or less, for the Pcabody Company over the 35 years of contracts withthc Navajo and Mohave plants. The Indians 
will also make money The royalties to be paid to the ^opi and Navajo tribes are 20 to25 ccntsa^on. If the price ofcoal continues 
to nse dunng the contract period, the j:o)^lties to be paid to the Indian^wiU also riso proportidiately. At present the Indians are 
averagings'! millioilayear and that figurcNvHl probably go up to$3 millionayearshortly.Forthc 125.O001ndiansinthcarca.this' 
amounts to S24 peVyear The annual Peabody payroll of S4 million maXes a much bigger contribution to those Indians ^ho ate 
employed by the company. Indians.makc u^ 80 percent of the total work force. 

In New Mexico, the net return to the slate and to the Navajos for the plants opcratintftherc was estimated in the Senate * 
Hearings* to be: , ^* ' 



Investment . , $294,620,000 

Employment ^ 532 (50 Percent Navajos) 

Payroll $5,900,000 Per Year 
Rents Sc Royalties 

to Navajos $1,180,000 Per Year 

^Taxes • $1,145,000 Per Year 
Materials & Supplies 

Purchased in , 

New Mexico • $1300.000. 
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Energy and Indians 

The differences between the goab and valuw» of the Page, Arizona druggist and those \vho bought the i^dvcit.ovnient in the 
New York Times are easily understood as being the typical "Preserve the environment** interests vs. the development-growth ' 
interests. In addition to these ^.onflicts, however, were thu^e wShin and among the Indian tribrs themselves. To some Indians and 
the Tribal Council (governing board of the Indians) the power plant^» and mines offered a wa> out of economic misery. To many 
other Indians, however, the plants meant leavingihc traditional paths uf their people, A young Navajo expressed his feelings this 
way: ' • . , 

'The Government idjs %(tai i\e are eLununtiLall} undenieveloped and that we should all overweight and have health 
problems like the white people. They look at our resources and justify that a good way to become economically viable is to 
develop our resources. Ha\e ihey ever thought ihat the Savajos don V like to be up with the national standards in economics, 
education, employment, ei t eiera. We don V like this idea of keeping up with the Joneses, qnd the w hite man does, bui we want to 
develop at our own pace. This is the white man*s invention, to keep up with the Joneses. " , * 

it will be^Important, then, that in our search for energy the nation docs not exploit the Indians e% i unmercifully done in 
the past. 

Policy and politics. The plans for the Southwest power complex began slowly, took nourishment from different ifourccs, and 
urgency from different needs. They involved not only the utilities, but several Federal agencies as wej^ These agencies came in at 
different staged in the project dg^^clopment and !iad dilTerent roles. ^ 

A feature of Four Corners (jcvelopment, and the controversy that surrounds it, is that most of the Federal agencies involved 
arc part of the Department of iht Interior. A partial roll call includes the Bureau of Reclamation, the U.S. Geological Survey, the 
Buicau.of Indian Affairs, and thj^tNational^Park Service, The Clean Air Act and tfie other antipollution laws of the late sixties and 
early seventies gave the EnvironVnental Protection Agency a piece of the action. Since many of these same agencies will be 
involved in future energy-envirqnment issues, we can benefit from an examitiation of their role. ^ 

The lead agency m many ^^ays, the Bureau of Redaptation, had been working for several decades to spur the economic 
growth ufthe Southwestern Cojorado Basin region. It had proposed the twodams on the Colorado, above and below the Grand 
Canyon, for instance. (This idea was eventually rejected,) The plan to develop coal resources and build generating plants \vas, 
therefore, quite con3istent with its goals. 

The other agencies are charged, m one way or another, mpre with protection than with development. The Bureau of Land 
Management, for instancy, is charged with supervisingstrip inrhing,and, in generaU with assuringthat proper **land management** 
occurs. The Bureau of Indian kffatrs supervised the coal lease and water rights contracts with the Indians. The National Park 
Service has obvious resgonsibilities man area that includes many national parks and monuments. The Environmental Protection 
Agencyls chief concern is defining air-quaiity standards and supervising the data gathering. 

The main complaint about the way these agencies carried out their duties is that they have failed their charge to protect our 
national resources and enyronment. The Bureau of Reclamation, Xor instance, has been faulted for its commitment to its 
long-term plan^ for bringing irrigation water to central Arizona for development Alternatives, critics ^laim,sucli as less economic 
growth or patterns less dependent on Colorado water, have not been gi^cn serious thought. 

Critics alsu point to the lack of muscle in the Bureau of Land Managements strip-minr supervision, to the National Park 
Service s failure to protect v igofously the arvas under its charge, and to the Bureau of Indian AfTdirs for its eagerness to accept the 
power complex as part of its plan to change the Indian*s lifestyle. ^ ^ 

In any complex and technical issue, such as the one we have beer iWribing, much of the information important to 
decision-making is held by ^^ovcrnmenl agencies. If the public is to play a rc^lc in these decisions, it must have access to this 
information. More important, »f iheie is disagreement among the Fed6ra| aget\cics, it should be allowed, even encouraged, to 
promote its point of v icvv. When all of the agencies arc within onfe department, th^ Department of Interior, as was the case in this 
instance, the possibilities and opportunities for public debate apparently pose problems. 

Four Corners dcmonstmies the clash of priorities, valuej,,and needs, it raises a series of questions that will be raised again 
and again. This controversy Raises the question of how these prioritics*should be determined. 

The Four Corners area, after all, has two outstanding assets, scenery, whose s\v;cep is enhanocd by hazcfrec arr, and those 
large shallow deposits of coi^. Who is to decide which of these is of highest prioriti(? Can the decision be made solely in the 
marketplace? It is m large par t their cconomicclout that enabled the residents of Los Ahgeles to have their cake and CAt it, too: to 
• demand. rapid growth m electric generating cap?uty and to forbid the construction ol^ fossil fuel-burning plants in their own 
neighborhood. On the other hand, the weakened econoniic situation in the Four Col^ners area caused some citizens of the 
Southwest to place a greater value on coal and electricity than on scenery, clean air, and th^ lifcstylelp references of some Indians, 

* ' . This scenario has larger ecl^oes. Take, for example, the Four Corners Power Plant Which bums New Mexican coal. The 
plant's effluent pollutes New Mexican air and the strip mining of coal disfigures New Mexican land. Only 10 or 15 percent of the 
clcctnc power generated by this plant, however, is used in fJew Mexico. New Mexico*s plight is not too different from that of the 
world*s industrially underdeveloped countries. 

What has happened at Fourlcomers will happen again with different characters and slightly differing pressure of energy 
demand. | 

ErIc .' ■ ' " 



The Great JEncrgy Debate • . ■ 

* • # 

With the oil embargo $crv ing as a convenient marker, Wc have crossed o\cr inloa new era. We have lcfl» pcchaps forever, the 
era of inexpensive cncrg> arid arc rjow faced with shortages and higher cos is T)f energy and with ihoinced to pa> for the heav> 
burden wc have put on the environment. , » ^ < 

Inademocrac) it is nccessar> that all citizens participate in **debates"'of such urgent importance. It js also nca^^'o that the 
ultimate decision be fashioned from as thorough an undersiandingof the issues as is possible. ' . * 

Student Activity **Cowboys and Indiiuis*** ^ v * 

A conflict in priorities similar to in the Four Comers area is now building in the North Central Plains of Montana* 
Wjr oming, and the Dakolas The Indians arc involved again, but this lime the "cow bo>s"or at Icaol m^^n> of the local ranchers, are 
their allies. 

The N^or ih Central Plains contain a gigantic coal field one even greater than that m the Southwest. Simply, ihc North Central 
Plains contain about 40 percent of our nation's coal reserves with much of it suitable for surface mining. Since the coal fields in this 
area are even larger than those of the Southwest, the plans for power plant development in this area arc also greatjcr than those for 
the Southwest The plan for the North Central plains call for the construction of 42 gcneraling plants. Nearly aH of the proposed 
plants will be located at or near the mouths of coal mines (see Figure 2). The projected generating capacity for the area is 50»000 
Mw by 1 980 and 200,000 Mw b> the year 2»000- To visualize the enormous size of this project, let us make a companson* f^or 
example, onl> Russia, the United Kingdom, and' Japan presently have greater generating capacities than that planned for 1980. 
Japan^s generating capacity in1968 was 52,650 Mw. B> the year 2,000, the North Central Plains Power Complex will, if plans are 
completed, *be generating nearly four limes more electricity tttSn the entire nation of Japan! ♦ * 



FIGURE 2 

Utility and Coal Projects In the North Central Plains 
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•Adapted from "A Review and Preview. The Shootout at the Four Comers". Energy-Environment Sourcebook, W^hinglon, D.C., Na- 
tional 'Rachers Assoc. « 1975. 
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Some of the plants whose locations arc fndicated in Figure 2 will be built to generate 10,000 Mw each— more than chough 
electricity for the entire city of New York. In addition, huge coal gasification plapts wll also be built in the area. Many of the 
problems you read about in the Four Comers area will also be experienced in the North Central Plains. This time, however, the 
problems will be gnagnificd. more \vatei will be needed, more land will be strip-mined, and more pollutants will be produced. In 
addition, the same clashes of priorities will occur between the local desires of the Indians and ranchers who own and live on the 
land, and the residents of distant Midwestern cities v^ho need the energy that will be produced. 

The plans for the Norih Central Plains have not yet been put into operation yet. You have read about what has happened as 
well as what is presently happening in the Southwest. Now you wilTdecklc^in drama form at least, vihaXyoufeel should happen 
in the North Central Plains situation. * ' r : ' 

Members of the class will portray different people involved in the North Central Plains **drama''. You can use, in developing 
^our "joles", the information presented on the Southwestern problem, aiiy resources you have available— including library 
. rcscarcn, and most imp«rtant,>'owr own ideas andt/ie way that youfeel about the situatiott Remember, you should also back up 
your feelings with data and information from reliable sources whenever possible. Your teacher will assist in assigning an4 
developing the roles to be portrayed by each stiidcnt: . \ . 

Roles 

1. Ms. Barbara Jackson, 2. Mr. Harry Wong, 3. Ms. Paula Sonlarcll- Employed by Advertising International, Ltd. (Pro Power ^ 
Plant Complex E>evelopmcnt) ^ ' 

4. Mr. Pete Santoro, 5. Ms. Kate Harns, 6. Mr. Mark 'Johnson-^ Employed by Promotional Enterprises, Inc. (Anti Power Plant 
Complex Development) • 

7. Senator Harry Fisch-New York, 8. Senator Cathleen Russo-La., 9. Senator Mike Morrison-N.J., 10. Senator Ted Kenncr- 
California, 1 1 . Senator Nancy Bcmard-Mass., 12. Senator Lee Merriman-Michigan- Senate Committee on Interior and Insular 
Affairs 

13. Ms. Joanna Bcll-%Widow, 33 years old, supporting two children, works in local dress shop 

14. Mc Jimmy Robbins— President, North Central Plains Chapter of Sierra Club 

15. Ms. Cara Henderson— Representative of Federal Power Commission 

16. Ms. Running Tall Fawn— Indian Woman, 73 years old 

17. Mr. James Thundercloud— 18 years old, Indian, unemployed, raised by traditional Indian parents 

18. Ms. Carol Williams— Pharmacist and owner of'Nocthwest Pharmacy 

19. Mr. John Haroldson— Miner 

20. Dr. George J. Pilbum— Physician and Surgeon 

21. Mayor Betty Leeds— Mayor of Central City in Montana 

22. Ms. Jean West— Science Teacher at Central City H.S. 

23. Mr. William Walts— President of Major Electric Power Co. 

24. Ms. Ella Little— Owner of Circle L Ranch 

(^oienil Instructiom for Rok Development 

Group A. Employees of Advertising InterriHtioml, Ltd. 

Roles 1,2, and' 3, , ^ ^ 

Your company has been hired by a conglomerate of Electrical Power Companies to develop a promotional campaign in 
Javor of constructi ng Power Plants m the North Central Plains area. Your team will develop and carry out a publicity campaign 
designed to convince everyone (all other groups) to support the Power Complex development plans. 

Group B. Employees of Promotiorail Enterprises, Inc. . " 

Roles 4, 5, and 6, * ' , 

Your company has been hired by a conglomerate of Conservationist/ Environmentalist organization<7gfl/;w/ constructing the 
Pqwer Complex in the North Central Plains area. Your team will develop and carry out a publicity campaign designed to 
convince everyone (all other groups) to reject the Power Complex development plans. 

Group C. Senate Committee on Interior and Insukr Afftlis Roles 7, 8, 9, 10, 1 1J2 

Your role wiU be to ''hear" the testimony of all the "witnesses" trying to convince you that the plans should be approved as, 
well as those who argue that the plans should be rejected. You will also, on the basis of the "arguments** presented to you, have to 
deade whether or not the power project plans be approved and for what reasons. Therefore, your tasks will consist of the 
following: 

• Conduct the hearings (usingfthe guidelines listed under "Hearing*) ' 

• Become familiar with the State you represent on the committee. Consider how a senator from that state might view the 
problem. Your*dccisiofl should reflect the interest of your state as well as national interests. 

* • Become as knowledgeable as possible about the problems and facts in the North Central Plains situation. Use Figure 2 
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map, the reading about the Four Comers, and library information about the North Central Plains. 
^ • Question and challenge the statements made by the **witnes$chtcslif^!rig before you. You should always challenge the 
witness toexplain why he/she made various statements. 

• Cast yotir vote cither **pro** (approving) or **con**(noi approving), the plans.and state whyyoti voted as you did, - 
Group D. Citizais and Interest Groups Roles 13, 14, 15, 16, 17, 18, 19, 20, 21, 22. 23, 24. 

Each of you should develop your own argument either in favor of or against the power plant plans. Develop you 
argumcnt--»*pro*'or**con''asj;ot/ perceive the situation relative to the role(e.g., mine worker, Indian, etc.)youarc portraying For 
example, if you are Jimmy Robbins, President of the Sierra Club, should you be in favor of or against the plan? Mr. Walts? Dr 
Pilbum? ^ , * 

Remember, your position will, during the hearings, be challenged by other "witnesses" testifying before the Senate 
Committee. Therefore, make sure you are prepared to: 

• state whether you support or reject the proposal ' 

• state why you feel the way that you do ^ % 

• back up your argument with any available data ^ , ♦ 

• Prepare a worksheet similar to the one found on page 35 to help you organize your testimony. 
The Action 

1 . After reading the Southwest article, the entire class reads **Cowboys and Indians ''and prepares the rofcs for the hearine 

2. Each class member selects or is assigned a role. 

3. Each class member develops his/her argument according to the role he/she will assume by: 

• Analyzing the story **Cowboys and Indians." ^ ' 

• Examining his/her own thoughts about the situation. 

• Thinking about and deciding how the person he/she is portraying might perceive the problem. 

• Combining personal thoughts with the role he/she is portraying . 

• Reviewing and gathering data to support the position. 

• Roles 1, 2, and 3 - Advertising International, Ltd. Th'fese people might find it helpful to work together as a group 

• Roles 4, 5, 6. Promotional Enterprises, Inc. These people might find it helpful to work together as a Toup 

• Senate Committee Members. Roles 7, 8, 9. 10, 1 1, 12 should work individually, 

4 While each person is developing his/her role arguments, the Promotional Groups should conduct their publicity 
campaigns by: v j 

• Distributing any "literature" they dcvelo^and prepare, j 

• Holding press conferences. Here they fo/mally present their campaign to the people present (use simulated T V show 
radio show, etc.) • ■ • ♦ 

• Holding meetings with the individual groups. 
5. The Hearing: 

• The Senators will elect from their group a chairman who will conduct the hearing and maintain orderly proceedings. 
(Senators should display in front of them a name plate with their name and the slate they represent). 

• After the chairman convenes the meeting he/she will call upon the witnesses to testify. (The order of apperarance should 
be drawn at random - using slips of paper numbered 13 to 24.) 

• Each witness will have 5 minutes to testify. (A lime keeper should be appointed to insure that each person stays withm 
that allotted time.) / 

• After each testimony each Senator has an opportunity to ask the witness one question. At this time any witness who has 
already testified may also ask ow^ question. 

• Each senator will keep a record of the testimony presented using the format shown. (See page 74. A well-kept record will 
be most helpful in deciding how to vote."' — ^ 

• When the testimonies and questioning have concluded the chairman will call for the vole. Each Senator will give his/ her 
name and the state he/ shd represents, cast a vote in favor o/qt against the proposal and provide a reason for that vote. 

• if a "tie" vote results the chairman will reconvene the meeting and ask each witness to make X summary statement. A 
second round of votes is called. As before, each senator will cast a vote and stale his/her reason for that vote. 

• If no decisions can be made, it would be best to call the vote a "draw''. The class as a whole can then discuss some of the 
reasons for the deadlock. 

■ • 
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SAMPLE RECORD KEEPING SHEIeT FOR SENATE COMMITTEE 

Effect on your state Effect on country 

(+) = favorable W = favorable 

P (-) = unfavoiable (-) = unfavorable 

Name of Witness, * * Mam Agruments Why? NVh>^ 
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DO NOT WRITE IN BOOK 



.Cowbojfs mid Indiais 

Sample WorlwHcct for Witnesses Testifying Before the Senate Committee. DO KOT WRITE IN BOOK 
Rote: 

WM is your reaction to the plan? For 1 Against 

List the jnbst important reasons for your decision: 

1 3 : : 



3. ' ' 

4 • ' ■ 

What are the data to support each reason? 

1 , 

2- ' 

3. : [ [ 

4 : 

5 

What are your needs? Why? 

1 

2 . 

3 

What are the needs of your community? Why? 

1 

2 

3 . 
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